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Let us design and manufacture the multi-unit cable 
you need to meet your specific requirements! It may include 
coaxial, twin, quad and small power or control cores in 
any combination. 


We have produced numerous multi-unit low-loss 
cables to meet specialised needs*® as well as a wide range of 
R.F. cables for every use, and now offer YOU the services 
of our engineers and the vast research and production 
facilities of the BICC organisation 


Why not investigate this unique offer? Write to-day 
and let us assist with your low-loss cables problems. 


*The flexible multi-core cables shown here were 
specially produced by BICC for Pye Ltd. mobile 
television equipment. 
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BRITISH INSULATED CALLENDER’S CABLES LIMITED 
NORFOLK HOUSE, NORFOLK STREET, LONDON, W.C.2 
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The PERFECT TEST TEAM 


rhe illustration depicts a set of modern “ AVO ™ testgear being used to measure the “ Q ™ of the secondary 
winding of the second I.F. transformer on a chassis of unknown characteristics—just one of many tests which 
can be performed by this combination of instruments. 

A signal of predetermined frequency from the “ AVO ” Wide Range Signal Generator is being fed into the 
Electronic Test Unit, where it is amplified and fed to the secondary winding of the transformer. The Electronic 
lestmeter is connected across the tuned circuit under test and, from the readings obtained and the controls 
of the Electronic Test Unit, the * Q ” of the circuit can be determined. 

Che three instruments, shown as a team, cover a very wide field in measurement and form between them a 
complete set of laboratory testgear, ruggedly constructed to withstand hard usage. 
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Sole Proprietors & Manufacturers :— 
THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD 
WINDER HOUSE . DOUGLAS STREET - LONDON S.W.1 Telephone: ViCtoria 2404-9 
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For efficiency and fidelity each Rola speaker is indeed 

“fone ina million ’’ but ina more literal sense, every Rola 

you receive is one in ten million speakers which are proving 
the superiority of Rola performance throughout the world. 
a So let figures speak for themselves and specify Rola. 


Manufacturers Enquiries to:— 
BRITISH ROLA 


FERRY WORKS, SUMMER ROAD, THAMES DITTON. 
SURREY (Emberbrook 3402-6) 


Wholesale Enquiries to—SOLE DISTRIBUTORS 
LONDON & NORTH:— SOUTH :— 
CYRIL FRENCH LTD., ROBSHAW BROS., 


HIGH ST., HAMPTON WICK, 10, EXETER RD., THE SQUARE, 
MiDDX. (Kin. 2240) BOURNEMOUTH. (Tel.: 5896-7) 


LOW FREQUENCY 
SIGNAL GENERATOR 


TYPE 702 


THIS Low Frequency Signa! Generator employs a resistance- 
capacity oscillator circuit to provide stable output voltages 
of pure waveform over the frequency range 30 c/s-30 kc’s. 

A screened and balanced transformer is provided to enable 
balanced, unbalanced and fully floating outputs to be tip ot th: 
obtained, the source impedance under all three conditions PRICE £75 
being 600 ohms. 


A single level control enables the output to be set to any desired value, 
and a 600 ohm constant impedance output attenuator provides steps of 
20, 40 and 60 db of attenuation. 

The output voltage is monitored by a diode valve voltmeter which is 
calibrated both in open-circuit volts and in db relative to 1 milliwatt in 
600 ohms. 

Illustrated descriptive leaflets of this or any other Airmec instrument 
will be gladly forwarded upon request. 


AIRMEC LABORATORIES LTD 


RIGH WYCOMBE - BUCKINGHAMSHIRE - ENGLAND 
TIL: HIGH WYCOM2DS 2060 CABLES: AIRMBC BIOH WYCOMBE 
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Germanium diodes 


have many advantages — electrical and physical, which makes a substantial 
appeal to the professional radio engineer and the serious experimenter. Being so 
small they can be soldered directly into the part of the circuit where they are 
wanted and without any consideratio.: of mounting methods or special holders. 

They require no heater power and therefore the danger of introducing hum 
does not exist, neither has screening to be considered. 

A minimum life of 10,000 hours means that they need not be easily accessible 
for replacement and the special sealed and robust construction ensures immunity 
from damage by vibration or atmospheric conditions. - 

As replacements for thermionic diodes, G.E.C. germanium diodes are always 
worth considering and the main points which have to be taken into account are 
reverse resistance and permissible reverse voltage. Their low shunt capacitance 
will always be advantageous compared with thermionic diodes. 

From the point of view of the experimental worker they are invaluable 
because of their versatility, and they can equally well be used for say, an improvised 
source of bias from a heater supply, a probe voltmeter at television frequencies 
or in one of the many circuits of which the following are typical examples. 
For further information write to: 
Osram Valve and Electronics Dept., 
Magnet House, Kingsway, W.C.2. 


Vision Detector and Spot Limiter 


T.V. Sound Detector and Noise Limiter 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, W.C.2 
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THOUSANDS OF USERS are 
The famous convinced that the TELECRAFT 

FA22 FA22 is Britain’s foremost 
FRINGE AERIAL 


and NOW 


TELECRAFT have designed an 
aerial for those nearer the 
transmitter : 


The TS 50 


an “H”™ with all the features 
you've asked for at an amazingly 
low price. 


STUDY THIS SPECIFICATION 
THE TS S50 retains the well-known TELECRAFT 


DIPOLE FEEDER BOX 
COLLECTORS and REFLECTORS 

¥ diameter Aluminium Alloy Tube 

New Type Reflector Assembly 

Die-cast Mast-head casting 

#15 Wave-length Seamless Steel Spreader 
Wft. Seamless Steel Mast 

Steel Lashing with welded joints 

22ft. 7-strand Galvanised Lashing- Wire 

8 Corner-Plates, “J” Bolts, “U” Bolts, 


| 
Rope Grips, Thimbles, etc. | 


The New and 
Better ‘H’ 
TS so 


STOVE ENAMELLED THROUGHOUT 


GUARANTEED TO WITHSTAND 
SEVEREST WEATHER CONDITIONS 


Complete. LONDON 
£3 1 -. or MIDLAND. 
Don't let this low price mislead you. The 
TS50 is a first-class product and is 
GUARANTEED FOR TWO YEARS 
The FA 22 remains at the same price: 
€5 12. & Complete. LONDON or 
. . MIDLAND. 
SEND FOR DESCRIPTIVE LITERATURE 


Contact your Wholesaler and insist on 


LIMITED 
THORNTON HEATH 
SURREY 
Tel.: THOrnton Heath 2965 
Depots: BIRMINGHAM, BRISTOL, MANCHESTER WORTHING 
SCOTTISH ENQUIRIES : 
LOUIS GRACE, 28, Lengside Place, Glasgow, $.! 


QUADRANT ROAD 


The New 


filtach romatic 
avision 


Lens 


FOR “DAYLIGHT” VIEWING 
WITH NO LOSS OF BRILLIANCE 


The New Filtachromatic Magna- 
vista actually contains the filter 
inside the lens, thus “ light-loss ” 
is minimised and you don’t have to 
turn up the brilliance and shorten 
the life of your tube. This unique 
development is now incorporated 
in Magnavista’s usual high quality 
precision lenses at no extra cost 
to the purchaser. This is viewing 
de-luxe. 

There is a Magnavista model spec- 
ially designed to suit every set. 


PRICES. 


There are over 18 different New 
Magnavista Models at prices rang- 
ing from £4/14/6 to £7/17/6. 


a product of 
METROPEX LTD 


38 GT. PORTLAND ST., LONDON, W.1 
and 


KING’S HEATH STATION, BIRMINGHAM 
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But its no use guessing about the perform- 
ance of an amplifier. This can only be 
determined by accurate measurement. 


The ‘CINTEL’ SQUARE-WAVE & PULSE 
GENERATOR 


has been especially designed 


for testing the transient 
response of both audio and 
video frequency amplifiers 
by the square-wave tech- 
nique and full technical 
information is given in 
our leaflet No. SWG2/1 
available on request. 


CINEMA-TELEVISION LIMITED 


A Company within the J. Arthur Rank Organisation 
FOREMOST IN THE MANUFACTURE OF 


@ Counters & Chronometers @ Metal Detectors © Oscilloscopes @ Photo-Electric 

Celis @ Cathode Ray Tubes @ Geiger-Muller Tubes @ Electronic instruments 

WORSLEY BRIDGE ROAD-:LONDON :S-E:-26 
Telephone: HiTher Green 4600 


Northern Agents: Scottish Agents 
F.C. ROBINSON & PARTNERS LTD. ATKINS, ROBERTSON & WHITEFORD LTD. 
287 Deansgate, Manchester 3 100 Torrisdale Street, Glasgow, $.2 


WirrRELeSS WORLD 


Because 
we think... 


modern Radio demands instruments 
capable of better reproduction, we 
have pioneered high quality push-pull 
circuits to sell at modest prices. 

The AMBASSADOR Six-Fifty Radio- 
gramophone is an example of such an 
instrument. Six valves A.C. super- 
het circuit with two output valves in 
push-pull. Twelve-inch loudspeaker. 
Garrard auto-record changer for all 
types of records. 

Record storage space and walnut 


cabinet retailing at £78. Tax paid. 


PY PEI, 


Le 


Obtainable from Ambassador 
Agents only Wlustrated : Hire - purchase terms 


leaflet of this and other 7 tev = irs 3 are available 
models on request to:— 


YOU CAN MAGNETICALLY RECORD 
using your Gramophone Motor as a Drive 


Necessary parts, also usable later tor a more 

ambitious job, plans available, 1 Spool Diamond Magnetic 

Recording Tape and 1 take-up spool, 2 Corner Brackets, 1 Roller, 

1 Record-playback Head Kit, 1 Friction Clutch, 1 Dual-purpose Supersonic Oscillator and Two- 

stage Preamplifier and your Radio Chassis. Set of parts £7 . 15 . 0, or items supplied separately. 
Aiso Constructionai Data tor Wire and Tape Recorders 5s 


PARK RADIO OF MANOR PARK, 676/8, 783 Romford Road, London, E.12 
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ROYAL AIR FORCE 


TO: 


1951 


(DEPT. W.D.9.B.) VICTORY NAME 
HOUSE, LONDON, W.C.2 


signallers 
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A Lincoln, a Hastings, a Sunderland could no more fly without its Signal- 
ler than the “Queen Elizabeth”’ could sail without her Radio Officer. 
Often flying long distances, the Signaller maintains communications by 
keeping in touch with other aircraft and Ground Stations, He is not only 
a skilled wireless operator but also an expert operator of radar navigational 
aids and secret radio devices. To qualify for this fascinating and im- 
portant career, you must first satisfy the R.A.F.’s high standards of 
intelligence and physique. If you can, you will be certain of NCO. 
rank: and, later on, have a good * chance of gaining a commission. 


There are also special opportunities for certain Qualified Pilots, Navigators and 
Signallers who are above the normal age limits for direct entrants. 


Fly in the 


and be trained to lead ! 
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You COULD MAKE AN AIRCRAFT 72’ 
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ACE MODEL 600 


AVAILABLE IN CHASSIS FORM 
An outstanding achievement in radio engineering 
9 Valves 
9 Wavebands 
Tuned RF Stage 
Permeability Tuning on Short Waves 
Full Bandspreading on 11, 16, 19, 25, 31, 41 
and 49 m Bands 
Plus Trawler and Medium or Medium and 
Long Bands 
10 Watts Push-Pull Output 
Twin 10° Speakers 


Price £25 0 0 plus £5 11 2 tax 


LIMITED 
QUANTITY ONLY 
Model 600 chassis and 
speakers in magnificent 
walnut cabinet of special 

acoustic design 


Size: 


40 in. x 20 in. 12 in. 
(approx.) 


Price £30 0 0 
plus £6 13 4 tax 


MAJOR DISTRIBUTORS 
7-11 CAVENDISH PLACE 
LONDON W.1 


Tel. ; WILlesden 6713 


SO SMALL— 
IT DOES 
A BIG JOB 


Miniature in Size, but big in performance. 
The M.M. 2 Gang Condenser has frame 
dimensions of only 1,4,” x 14%” x 144’. 
Complete with dust cover. Cat. No. 4702. 

PRICE 10/6 


L'YPE 604 (illustrated) is a low-loss short- 
wave condenser suitable for Chassis or 
one-hole fixing. Brass vanes are soldered 
to supports and electroplated. 


TYPE 603 is a split stator condenser of 
similar construction. 


The S.1 series in both types are particu- 
larly suitable for low power transmitters. 
PRICES: Type 604 15/3—17/0 

Type 603 ‘ 16/0—17/6 
Replacement Scales calibrated to Copenhagen 
Plan now available for :— 


Airplane Drive .. on 2/3 retail 
Squareplane Drive “9 .. . 2/6 retail 
Full Vision Drive ae .. 2/9 retail 
S.L.8 or S.L.5 Drive .. 46 retail 


PRECISION COMPONENTS BY 


JACKSON 


BROS (LONDON) LIMITED 
KINGSWAY WADDON_...SURREY. 


Tel. : Croydon 2754-5 Grams : Walfilco, Souphone, London 
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‘ntroducing the lesser known 


Pages of our catalogue 


oe INSTRUMENTS 


IMITED 


We feel entitled to regard this instrument 
with the greatest satisfaction although its 
emergence in present form has not been 
without setbacks. Based on a National 
Physical Laboratory design and calibrated 
by the N.P.L., it is a uly immaculate 
measuring unit, which although of a quality 
to be relished by the few, well repays the 
care lavished upon it. Our one regret 
is that we have still not retained a 
Dielectric Test Set for our-own labora- 
tories; we succumb in the end to the 
plea that there are needs greater than 
our own! 
With all the advantages of a self-contained 
mains operated unit, Dielectric Test Set 
TF 704B determines the permittivity and 
phase defect of dielectrics in the continuous 


DIELECTRIC TEST SET Type TF 704B 


frequency 
Capacitance variation in a tuned circuit is 
the method used, a square-law thermionic 
mirror voltmeter acting as a resonance indi- 
cator. Because frequency is not involved 
in the calculation, the instrument operates 
over a very wide frequency range. In 
addition to its main function the Test Set 
can be used for determining the properties 
of high-frequency cables and the radio- 
frequency performance of capacitors and 
resistors. 
Relentless attention to constructional 
detail and a perfected measurement tech- 
nique virtually eliminate all errérs even 
at the high frequencies. Readings are 
therefore of an exactitude hitherto 


unattainable. 


MARCONI INSTRUM 
ae an ts , P / 
ENTS LTD., St. Albans, Hert T 
s. elephone: St. Albans 6161/5 


range 50 kc/s to 100 Me/s. 
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“@-MAX” MODEL G.D.O.I. 
GRID DIP OSCILLATOR 


The Grid dip oscillator is an extremely useful instrument as it may be used for the 
determination of resonant frequency of tuned circuits, and is ideal for tuning transmitters 
without argmeaten of power, for the determination of coil, mutual and stray inductances, 
and both fixed and stray capacitarce. 

This Grid dip oscillator has a built-in mains power pack. 
The frequency range is 1.5 to 300 Mc's covered by means of a series of plug-in 
coils. 


The unit is extremely sensitive and may 
be used not only as a grid dip oscillator but 
also as 

1 An absorption wavemeter 
Phone Monitor 
Oscillating detector 

Signal generator for 
alignment of receivers 

COIL RANGES 
Extra coils 3,6 each 


3.0 Mc/s. E) 
6.0 Mc/s F) 
12 Mc's G 
25 Mc's H 


approximate 


50 Mcs 

100 Mc 
1 200 Mc 
2 300 Mc 


9y, Catt: vinnie 


*@-MAX” STANDS FOR QUALITY AND PRECISION—ESSENTIAL 
IN AN INSTRUMENT OF THIS TYPE. 


IN STOCK 


WILLIAMSON AMPLIFIER COMPO- 
NENTS, including full range of precision 
resistors and condensers also output trans- 


formers by :— 

WOODEN ..... 

VORTEXION (Metal Core)......... 
VORTEXION (Silcor | core) 
PARTRIDGE Unpotted 
PARTRIDGE Ported 


LEAK ‘Point One” 
amplifier . 
Remote Control Pre- amplifier. 


12 wate 


CONNOISSEUR Twin Speed ‘ 


Motor " 
Heads for Microgroove and 
Standard Recordings 


BARKER Natura! Sound Speakers 
é 


Model 148A 
Mode! 150. 


W.B.CONCENTRIC DUPLEX 
10in 
12in. 

GOODMAN’STWIN AXIOM 


12in 


range of WHARFEDALE 
SPEAKERS. 
WHARFEDALE 


Microgroove 
Equaliser 


MICROPHONES : 
D.104 Crystal 
Trix Movirg Coil 
Grampian Moving Coil 

BERRY’S 5 valve 10 watt push-pull 
AMPLIFIER: Negative feedback. 
Complete 
Q-MAX ” V.F.O. with built-in 
voltage stabiliser, calibrated on 
all amateur bands 


Rotherme! 


THE NEW BRADMASTER MODEL 5 TAPE DESK ‘1951 


@ Built to professional standards 
@ Two speeds—3} and 7} inches per second 
@ Fast wind and rewind—full reel rewound in I} minutes 


@ Heavy alloy flywheel. Freedom from “wow 
“flutter "’ 


@ Double servo brakes on each hub 

@ Push Button control 

@ Three heavy duty motors 

@ Three shielded Bradmatic heads 

@ Size : 13” x 154” x 64” deep 
PRICE: £37.10.0 


and 


A PLUG BOX can also be fitted to the above equipment contain- 
ing three compartments which provide shielding for the head leads 
and eliminiting hum and cross talk. Also fitted with three coaxial 

: plugs and sockets, facilitating connection o. the desk to amplifiers, 
~ ete PRICE (fitted underneath desk) €1.5.0 


Hi-fidelity magnetic sound heads, type 5 R.P. (record/play sos . each 
type 5 E (erase head) Sa ; 
SSS §= Screening Cans, best quality (all mumetal) 
(REG’D TRADE MARK) composite epee of steel and mumetal) 
Oscillator coils 
Tape on 7in. reels, | ,200ft. 
Emitape, type 65. 
G.E.C. Grade “A” 
Durex type, MC I—Iil 


Trade supplied Send ‘or lists to sole Manuf: cturers :— 


BRADMATIC LIMITED, station roap, ASTON, BIRMINGHAM, 6 


Telephone : East 0574 Telegrams : Bradmatic, Birmingham 
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Sound Reinforcement in the CHAMBER OF 
THE NEW HOUSE OF COMMONS is the 
answer! The top picture shows, on the Table 
of the House between the dispatch boxes, one 
of the sixteen special microphones with which 
the Chamber is equipped. The second shows 
the panel from which the operator can, if 
necessary, remotely control the whole system 
instead of from the visual operating room 
overlooking the Chamber. Incidentally, “ The 
Thing” on the left of the control panel is 
the business end of a periscope through which 
the whole Chamber is visible. The bottor 
picture shows five of the five hundred odd 
“soft”? speakers unobtrusively set into the 
panelling of the members’ seats. Full technical 
details of this unique and outstanding Low 
Level Reinforcement system are available 


\ TANNOY’ 


PRODUCTS 


SOUND RENTALS LTD. 


WEST NORWOOD, S.E.27 Gipsy Hill 1131 
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Chosen by the 


Connoisseur 


‘* BAKERS "’ High Fidelity Loud Speakers are 
now in constant demand by Acoustical Labora- 
tories, Gramophone Societies, and the true 
Music Lovers throughout the World. No finer 
speaker exists today, for over twenty-five years’ 
experience of speaker design renders each model 
the finest value that money can buy. 


12” and 18” ‘‘ TRIPLE CONE "’ and ‘‘DUPLEX’”’ 
Models 


Write for Descriptive Leaflet giving full technical details 
(or better still call for an audition) of :—‘*‘ BAKERS ”’ 
SPEAKERS, RECEIVERS AND AMPLIFIERS, 
ETC. A combination offering the highest 
possible quality radiogram unit. 


‘Selhurst’ 
RADIO sama 
Pioneers of Moving Coil Speakers 


Since 1925 
Dingwall Road, Croydon Telephone: CROydon 2271 


SOUND AND VISION KIT 


21 Valves. Suitable for 9in. I0in. and !2in. Magnetic Tubes. 
Less Tube, tube holder and Mask. Chassis all stamped out. 
State whether for Sutton Coldfield or Alexandra Park. Com- 

plete with booklet, instructions, etc. £21 12s. 6d., carr. paid. 


Pre-Amplifier for Birmingham. High gain, low noise, with 
built-in power pack, tunable for peak sound and vision. Com- 
pletely screened. 19s. 6d. 

MAINS TRANSFORMERS, FULLY INTERLEAVED, 
SCREENED AND IMPREGNATED. ALL GUARANTEED. 
ALL PRIMARIES ARE 200/250 v. Half Shrouded. 

HSMS3. , oy Output 250-0-250 v. 60 m/a.6.3 v. at Jamps., 

5 v. at - aes 

a Output 250-0-250 v. 60 m/a.6.3 v. at Jamps.,5 v. at 2amps. 

Windings as above. 4 v. at 4 amps., 4 v. at 2 amps. 

Ourcput 
HS2, 250-0-250 v. 80 m/a 
HS30. 300-0-300 v. 80 m/a 
HS3. 350-0-350 v. 80 m/a......... 

HS2X. 250-0-250 v. 100 m/a 

~ 0-275 v. 


HS3X. 350. 0-350 v. 100 m/a. 
Fully Shrouded 


Output 
FSM63. (Midget). Guages 250-0-250 v. 60 m/a. 6.3 v. at 3 amps., 
5 v. at 2 amps...... F 
a 250 v. 80 m/a. 
100-0-300 v. 80 m/a..... 
350-0380 v. 80 mia 


” 275-0-275 v. 100 mia......-...-. 
300-0-300 v. 100 m/a.. 

FS3&X. ” 350-0-350 vy. 100 in/a.. 

All the above have 6.3-4-0 v. at 4amps., 5- 4-0 v. at 2 amos. 

FS43. Sapa. 425-0-425 v. 200 m/a. 6.3 v. 4 amps. C.T. 6.3 v 
4 amps. C.T., 5 v. 3 amps. Fuily ph te 

FSso. Output, 450-0-450 v. 250 m/a. 6.3 v. 2 amps. C.T. 6.3 v. 
4 amps. C.T., 5 v. 3 amps. Fully shrouded _— 
F30X. Output, 300-0-300 v. 80 m/a. 6.3 v. 7 amps., 5v. 2 amps. 
Framed, Flying leads - 

F35X. aes, 350-0-350 v. 250 m a. 6.3. 6 amps., 4y. - Bamps. . 
4v. 3 amps.,0-2-6.3 v.2amps. Fully shrouded..... 

FS160X. Output 350-0-350 v. 160 m/a., 6.3 v. 6 amps., 
3amps.,5v. 3 amps. Fully shrouded 

FS43X. Output, 425-0-425 v. 250 m/a.,6. 3. 6amps.,6 3¥ song, 
Sv. 3 amps. Fully shrouded 

HS6. Output, 250-0-250 v. 100 m/a. 6. 3v.6 amps. C.T. Sv 
3 amps. For receiver R1355. Half shrouded ped 
HSIS5SO0. Output, 350-0-350 v. 150 m/a. 6.3 v. 3 
5 v. 3 amps. Half shrouded...... 

F36. Output, 250-0-250 v. 100 m/a.,6. 3¥. 6 amps ‘CT. Sv. 3 amps. 
Half shrouded 

FS120. Output, 350-0-350 v. 120 m/a.,6.3 v. 2 amps. C.T. 6.3¥. 
2amps. CT. 5 v. 3 amps. ws shrouded 

PRI/i. Output 230 v. at 30 m/a.,6.3 v at 1.5/2 amps.......... 

The above have inputs of 200 250 v. 

FILAMENT TRANSFORMERS 

F4,. Output, 4 v. 2 amps..... 

Fé. Output, 6.3 v. 2 amps.. 

F6éX. Output, 6.3 v. 3 amps. 

FI2X. Oucput, 12 v. at | amp 2 

FI2. Output, !2.6 v. tapped 6.3 v. at 3 amps 

F24, Output, 24 v. tapped !2 v. at 3 amps 
FI2 and F24 framed with Flying Leads 

FU6, Output, 0-2-4-5-6.3 v. at 2 amps. 

F29. Output, 0-2-4-5-6.3 v. at 4 amps... 

FU6 and F29 clamped with Flying Leads 

FS. Output, 6.3 v. ac 10 amps. or 5 v. at 10 amps. or 12.6 v. at 
5 amps. or 10 v. at 5 amps. 3 

F6/4. Output, four ac 6.3 v. tapped at 5 v. ‘at 5 amps. per winding, 

iving by suitable series and parallel connections 24 v. at 5 amp. 
Soy. atSamp., |8v.atSamp., iS v.atSamp., !2.6v. at ee. 
10 v. at 10 amp., 6.3 v. at 20 amp., Sv at 20 amp 
F5 and F6/4 framed with Flying Leads. 
OUTPUT TRANSFORMERS 

MOPI. Ratios 26, 46, 56, 66, 90, 120-1, 50 m/a. max current. 
C.T. for Q.P.P. Class B., etc aesendary 2/4 ohms. Top panel 
and camped 

Midget Power Pentode, ratios 30, 60, 90-1, 
Secondary 2/3 ohms. 
OP2. Midget Pentode, ratios 45-1, Secondary 2/3 ohms, 40 m/a 
per dozen 33/- 

OPI0, 10/15 watts output. 20 ratios on Full and Halt primary 16/3 

OP30. 30 watts output, 20 ratios on Full and Half primary. 23/9 

Williamson’s O.P. Transformer to Author's specification €3/12/6 

Chokes for Willi . 30H. at 20 mia. 

10 H at 150 m/a. .... Se 

Choke C4, 60 m/a., approx. 8 H., 350 ohms 

Choke CS. 40 m/a., approx. 5 H., 360 ohms 

Choke C6. 50 m/a.,50H., —-— olms 

Belling-Lee Co-Axial Plugs. pe 642)F 

Belling-Lee Co-Axial Sockets. 7. 604/S, 

B.! Condensers, ali new. 8 mfd. carton type, 3/2 each ; 8x 8 
mfd., carton type pact eats 8 x 8 mfd., can type, 5/- each , 
clips for same, 5d. 

C.W.O. (add I/- in € ~~ carriage), all orders over €2 carriage paid. 


Trade enquiries invited 
H. ASHWORTH (Dept. W.W.) 
676 Gt. Horton Road, Bradford, Yorks. 
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A Kange of 
Industrial Photocells 


58CV 
End-on-Series = As a result of extensive research both in 


material and design Mullard now make avail- 
able a comprehensive range of photocells 
ideally suited for industrial applications. 

The range falls into two main groups. The 
eaesium-silver oxide cathode (C type) cells, 
with a high sensitivity to incandescent and 
infraered radiation ; and the caesium-antimony 
cathode (A type) cells, with a high sensitivity 
to daylight. 

Brief. technical details are listed below. 
Fuller information on these and special photo- 


cells is available on request. 


90CV mA\ Max. Dark ; 
B7G Series . Cathode |Curren 
. ‘ Current 


(uA) 


Mullard 


News Letter 


If you are not already on the 
mailing list for this service of 
advance information on new 
valves, please write to us for full 
particulars on your business 


letterheading. * These valves are included atone Govensment list of preferred valves 


M ll Thermionic Valves 
u al and Electron Tubes 
INDUSTRIAL POWER VALVES © THYRATRONS « INDUSTRIAL RECTIFIERS - PHOTOCELLS 


FLASH TUBES ~+ ACCELEROMETERS *° CATHODE RAY TUBES <« STABILISERS AND 
REFERENCE LEVEL TUBES . COLD CATHODE TUBES : ELECTROMETERS, ETC. 
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MULLARD ELECTRONIC PRODUCTS LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 
MVT 0A 
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WAVEFORM ANALYSER TYPE 2201 


A simple and accurate means of measuring the individual harmonics of a complex 
waveform. By using a heterodyne circuit with a crystal filter, this instrument 
gives the high selectivity necessary for working with modern L.F. design. Input 
impedance is high enough to allow connection across a transmission path without 
disturbing the level at the point of connection. An outstanding feature of the 
A201 is its compactness and portability It weighs only 40 Ibs. complete with 
carrying case. Also supplied for rack mounting. Please write sor details. 


THE WAYNE KERR LABORATORIES LTD., NEW MALDEN, SURREY. TELEPHONE: MALDEN 2202 


(THE TOOL WHICH PAYS 
FOR ITSELF ON ONE JOB 


JUNEER 


BENCH TOOL KIT 


CUTTING SHEARS 
FOR ROD 


BENDING DIE 
FOR STRIP 
“ 


BENDING JIG PRR os 
Re ee He puncn For STRIP 
AND METAL 


Accurately cuts, 

punches and bends 

steel and aluminium 
strip, rod and angles for 
chassis construction and 
experimental work on 


of all kinds. Indispensable 


POST FREE. 


eee VICE TO HOLD ROD FOR ooled, full-wave, 30 volts 20 amps., 72/6 ; 60 v. 10 amp., 72/6 ; (des. either 2/6). 
SCREW CUTTING Pair in Bridge: : 50 araps. 27 ; 60 v.20 amps. 27 ; 120 v. lO amps., 27 the pair 


radio and television jobs Including Juneero Tool, contro] and top and bottom mounting Ings. Can also be used as *peaker/microphone 
Scroll Tool, Screw Cutt- for intercom., ete. Fine bargain, 17/@ (des. 1/6 

ing Die. and supply of HIGH DUTY ROTARY VANE PUMPS. Made to top spec. in bronze throughout for 

, “ Strip. rod_and angle Admiralty. -Power required to drive approx. 1 h.p. Will pump up to 3,000 g.p.b 

to the busy amateur or (* XACTO” gange bar 7/6 extra.) (according to speed 200/1,200 r.p.m.) Head 75ft. Suction lift 25ft. Overall length 


—-M.R. SUPPLIES Ltd— 


Offer some exceptional opportunities in Laboratory Equipment, etc. All ip new or 
otherwise excellent conditior As usual each item is guaranteed to be in perfect 
order. All prices nett 
e MAINS GEARED MOTORS, 220/240 volts A.C./D.C. 1/10th h.p. motor of sturdy 
construction, Sin. long, 4/in. dia. Final shaft speed 700 r.p.m. These being series 
wound can be controlled in speed by variable resistance. The final shaft is at right- 
angles to body of motor and is double-ended. These are brand new, £4/10/0 
lespatch 4/6) 

SHADED POLE INDUCTION MOTORS (Hoover) brand new. 200/250 v. A.C 
R.P.M. constant at 1,200, very silent running. Suitable for very many purposes 
including Wire Recorders, Cine Projectors, Gram. Motors, Cooling and Extractor 
Fans, Stirrers and Mixers. Body 3}in jin., with shaft each end, 29/6 (des. 1/-) 
EVERSHED BRIDGE MEGGERS (250 v.) Second-hand, ex-Govt. Each one expertly 
tested before despatch. Range Megger, 0.50 megohms. Bridge, .001/100,000 ohms 
shown in four digit windows. th 10/1 and 100/1 multiplier and divider. With leather 

» £15 nett (des. 4/¢ 
TERS (Model W YoU? Calibrated in three ranges, 500/1,000, 1,000/2,000 
ry ect wling. Complete with polarity indicator and probe 
¥, in portable case 12in. x Sin. x 6in., 2510/0 


LABORATORY VOLTMETERS, crade 1 m coll, 0/150 v. D.C. Brand new by Howard 
Butler, Ltd., with Sin. scale in portable case 6i4in. square by Sin. Basic movement 
2.5 m/a., ideal for converting to combined instrument. 37/6 (des. 2/-). 

TUBULAR HEATERS. 220/240 volte, 240 watts. Makers: Unity. Length 4ft 
Re-sprayed aluminium. Very efficient for the low consumption and ideal for hvbora 
tories, workshops, greenhouses, lofta, garages, etc. A good tax-free bargain, 25/- 


dea. 2/-) 
HIGH DUTY SELENIUM RECTIFIERS. Brand new goorls below half price. Funnel 


nm each case (des. 3/6). Four in bridge: 240 v. 10 ampe., £13 the four (des. 5/-) 
We carry a large range of new Selenium Rectifiers at keen prices and can meet many 
requirements. 

HIGH CURRENT CHOKES 50 millihenrys with 10 amps. flowing. D.C. resistance 
0.099 ohm. Weight approx. 80 Ib. A few only at £9/10/0 each (des. 7/6) 

ELECTRO 500 mfd. 200 v. D.C. working, 15/- (des. 1/6) 
VITAVOX PRESSURE SPEAKER UNITS, new ‘0 watt model, 15 ohms coil, standard 
thread, 65/- (des. 1/¢ Also suitable Vitavox 6-cell 30in. Horns to take two of these 
units. £410/0 4/6 

STEEL TRIPODS for P.A. Speakers extending to 11ft. and collapsing for transit 
to 4ft. Gin. Very sturdy and rigid, §5/- (des. 5/- England). 

SMALL EXTENSION SPEAKERS, made by Goodmans for the Admiralty. Fitted 
Shin. P.M. Unit (15 ohms) in neat cast housing, 6jin. x 3in. Sjin., with volume 


professional technician for 


SUNEERO stiniine corner, sonenam wooo Herts M.R. SUPPLIES Ltd., 68, New Oxford Street, London, W.0.1 


Telephone : ElStree 1936. 


speedily making valve holders, condenser clips, 
holders, and clips etc. etc. Wholesale enquiries invited ae ee 


lljin. New, gs 150 des. 4/6). 

. SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS, 200/250 v. 50 c. Fitted spindles 

wire tor Hours, Minutes and Seconds hands, eingle hole mount, silent running, with plastic 
en Set of three plated hands 

for 5/7in. dial, 2/-. 

The diligent and enthusiastic service. 


Telephone: MUSeum 2958 


—- 
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from every 
point of view 


Frequentite is the most suitable insulating material for all high frequency 
applications. Seventeen years ago we introduced the first British-made 
low-loss ceramic, and consultation with us before finalising the design of 
new components is a wise precaution. 


STEATITE & PORCELAIN PRODUCTS LTD. 


Head Office: Stourport-on-Severn, Worcestershire. Telephone: Stourport !1!. Telegrams: Steatain, Stourport 
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VALVES!! VALVES!! 
MARCONI-SIEMENS RECEIVING, TRANSMITTING, 


MAGNETRONS, KLYSTRONS, 
CATHODE-RAY TUBES, PHOTOCELLS, 
ETC, 


G > LARGE QUANTITIES 
CHL ? & GREAT VARIETIES 


IMMEDIATE DELIVERIES FROM 


Ly file ha OVIE | WRITE OR mee 
Seve tH OA 


ELECTRONIC 
ENGINEER & STOCKIST 
95 STRODES CRESCENT 
STAINES - MIDDLESEX 
TELEPHONE : STAINES 3971 


PROBABLY THE LARGEST ACTUAL 
matic operation with alterna- STOCKIST IN ENGLAND 


tive manual control, two-wire | p WHOLESALE & EXPORT ONLY 


or four-wire line connection 


Salient features : Semi-auto- 


electronic voice switching, 

provision for privacy work- | ¢ E R V | ( E 

ing, radio calling facilities, 

centralised test and monitor- f N (j | N i) f R g | 
. 


ing, self-contained for A.C. 


i 


supply. Do YOU know that the 
Guild of Radio 


Service Engineers 


is the accepted Organisation 
representing Radio and Tele- 
vision Service Technicians ? 


i. ct 4 
LAMENESS AP ABO 
: 
; 


It is recognised by the employ- 
ers’ and other Trade Organisa- 
tions, and by the appropriate 
Government Departments, as 
the representative body for 
the Service side of the Trade. 


MARCONI’S WIRELESS TELEGRAPH CO., LTD. Write for full particulars to: 
MARCONI HOUSE, CHELMSFORD ; 


H. HILL, Hon. Gen. Secretary, 
SIEMENS BROTHERS & COMPANY LTD. 2. Stevenson Street West, 
WOOLWICH, LONDON, S.E./8 


Accrington, Lancs. 
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FOR ALL TYPES OF PORTABLES 


Ediswan directly heated miniature valves are suitable for minia- 
ture battery superheterodyne receivers, or for receivers of the 


all-mains/battery type. 


Particular attention has been paid to the production of valves 
which are robust enough to stand up to the rougher usage 
expected with portable receivers, at the same time combining a 


small physical size and a high performance. 


1Cl (American type 1R5) Pentagrid Frequency Changer 
1FD9 ( 1S5) Diode A.F, Pentode 

1F3 ( 1T4) Variable Mu-R.F, Pentode 
1P10( 3S4) Output Pentode 


IP11¢ 3V4) 


” 


Complete details and prices on request 


DUSWAIN 


MAZDA 


THE EDISON SWAN ELECTRIC COMPANY LTD., 155 CHARING CROSS ROAD, LONDON, W.C.2 


Member of the A.E.I. Group of Companies 


RVI? 
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ninurune VITREOUS ENAMELLED RESISTOR 


TYPE M.V.1 
RATING 3 watts for 250°C rise. 
RESISTANCE RANGE-1-4700 ohms 


Full rated watts over the whole resistance range 


DIMENSIONS - 15/32" x 13/64" 


Agents in Belgium: Monsieur Pau 
Groeninckx, 43 Avenue Jean Stobbaerts 
Bruxel 


APPROVED 


SOLVE LVE YOUR HOME STUDY 


RADIO PROBLEM PROBLEMS WITH backs radio experience with 
‘ae "7 sound technical knowledge 


MANY men who wished to link their radio experience with 
a sound technological background have received successful 
instruction by means of an ICS Course. Its value has been 
proved not only to amateurs but to men who already have a 
professional! interest in radio and television engineering, 
including those taking qualifying examinations. It is invalu- 
able, also, to students who wish to prepare themselves for 
a job in this field. Courses of instruction covering radio 
and, if necessary, television, include the following : 


Complete Radio Engineering . Radio Service Engineers 
Radio Service and Sales . Advanced Short-Wave Radio 
Elementary Electronics, Radar and Radio 
"Television Technology 


And the following Radio Examinations 


3 Pe tr SSO A seme British Institution of Radio Engineers 
oOuR HOME CONSTRUCTION UNITS! P.M.G. Certificates - Wireless Operators 

City and Guilds Telecommunications 

ANYONE can build our handsome FEEDERS !* And the | F i i 

knowledge = the pe will equal that of commercially Wireless Operators and Wireless Mechanics, RAP. 

built units at deuble che cost, will make you EXTRA PROUD ! Ww fi FR ee ” kl hich full 

As our delighted friends already know the secret is our ALIGNED pices henge A pote HY g Menge! Bg a many oA pr 

phrnge Bayt | ag ty roe rity bt complete study of Radio and/or Television technology. The 

nm ICS Advisory Department will also give free and impartia! 

ALIGNED, MATCHED AND SEALED. Price 69/9 (inc.) for 30 ; i 

or 99/6 for 40. J.B. S.L.8. spin-wheel Tuner 20/9 exti. advice on the need for and the means of instruction 

*All parts and full construction Sheets available. 

NOTE for Connoisseurs :— Our 40 Feeder Unit, with Hi-Fi 

switching for local stations, and |Ow. push pull Quality Amplifier 

with variable negative feedback is the TOPS ! 

For details, eleven circuits, data, etc., Bonen 1/6 NOW for NEW 


ENLARGED EDITION (fp of Heme Caner fen Grlernaliviial 
RODING LABORATORIES CORRESPONDENCE SCHOOLS 


70, LORD AVENUE, ILFORD, ESSEX 
"phone WAN 5486 


| Dept. W.L.18, International Buildings, Kingsway, London, W.C,2 
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Where excellent quality reproduction is essential . . 
. - the Metrovick 


AUDIO AMPLIFIER 


is the instrument to use 


This instrument is designed to give excellent quality reproduction with the added advan- 
tages of being a self-contained unit, portable and attractive in appearance. Thus it will 
preve ideal for Public Address work, educational authorities and similar organisations. 


SPECIFIGATION 

Supply : 200/250V s0/s single-phase ; consumption approximately 
170 VA for full output. 

Input : Gramophone o-2V for full output. Microphone 0-o2V for 
full output. The two circuits can be mixed as required. 

Impedance: 7 ohms, 15 ohms and.45 ohms. 

Output : 20 watts with negligible distortion. 

Tone Control : Continuously variable. 

Response : + 1 dbfrom 30to 1 5000 c/s at zero position of tone control. 

Controls : These are recessed to avoid damage and are illuminated 
when in operation. 

Dimensions: 184” x 8}” x 10}”. 

Finish : The instrument is housed in an attractive stee] case, stove 
enamelled in cream or blue as desired. A leather carrying 


handle is fitted. 


METROPOLITAN-VICKERS ELECTRICAL CO. LTD. 


TRAFFORD PARK, MANCHESTER 17 
Member of the A.E.1. group of companies 


NEO NOLA(@@® Pioneers in Radio and Electronic equipment 
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LONG PLAYING RECORDS ON STANDARD RADIOGRAMS 
OR RECORD PLAYERS 


THE CHANCERY LONG PLAYING RECORD ATTACHMENT G33 


New 
Price complete 


£4 4s. Od. 
(plus P.T., £1 18s. 3d.) 


New 
Price less Pick-up 


£2 10s. Od. 


(pus P.T., £1 2s. 6d.) 


(patents pending) is precision 
engineered to convert existin 
equipment (78 r.p.m.) to 331 
r.p.m. This is effected by an epi- 
cyclic transmission and reduction 
mechanism, ensuring a constant 
speed of 334 r.p.m. necessary 
for true. reproduction of long 
playing records. Elimination of 

wow "’ and waver has been 
act leved to a remarkable extent. 


Tre G.33 has been designed for 
s'mpiicity of conversion, having 
rerely to be placed on the 
cxisting turntable, and no special 
fixing is required. 


The special Decca Crystal Micro- 
groove Pick-up embodies a 
sapphire stylus and a lightweight 
balanced arm, and gives an ex- 
tremely wide frequency response. 


Suitable for the con- 
version of Auto-Chan- 
gers types R.C. 60, 

. 65, R.C. 70, either 
A or A.C./D.C. etc 


AS SUPPLIED TO MESSRS. DECGA FOR INCORPORATION IN THEIR HIGH-FIDELITY INSTRUMENTS. 


CHANCERY PRECISION 


Sales Department: 64, 


INSTRUMENT SERVICE LTD. 
GEORGE STREET, BAKER STREET, LONDON, W. |! 


“You re CERTAIN to gel 
it at ARTHURS!” 


% VALVES: We have probably the largest stock of 
valves in the country. Send your enquiries. 
AVO METERS IN STOCK 
Avo Model 7 
Avo Medel 7. hegh resistance 
Avo Model 40 
Valve Tester 
Avo Minor, AC/DC model 
Electronic Test Meter 
Signai Generator 
Valve Characteristic Meter 
natration of Philips TAYLORS a. List on request 
PWeProeaisa Teersion 8 = DECCA PICK-UP ass 
our showrooms DECCA HEAD . 219 2 
ADAPTOR for Garrard a 
COSSC)R DOUBLE BEAM 
OSCILLOSCOPE . £85 10 0 
‘Viewmaster"’ Television Kits in stock 
‘or Birmingham and London areas. Please 
state which required. 
LONDON’S OLDEST LEADING 
RADIO DEALERS 


EST. 
919 


’ GRAY. LTO tems c.0, 

PROPS. ARTHUR or pny with pie 

@ur Only Address. Gray H 150 152 Charing Cross Rd., 
London, W.C.2 TEMple Bar 5833/4 and 4765 


ELECTRICAL, TELEVISION & RADIO ENGINEERS 


TRIMMER 

KIT 

which no Amateur or Pro- 
fessional Radio or Television 


Engineer can afford to be 
without. 


Contains 
* 1 End rrimmer * 1 Set of Feeler Gauges 


* 1 Set of six Box Spanner« 
from 1 to 8 B.A. 

* 1 Set of four Spanners 
from 0 to 8 B.A. 


Contact Adjuster 

1 Low Capacity Trimmer 
1 Serewdriver 

in durable biack crackle finish metal case. 


Order from 


J.& S. NEWMAN Ltd. iw: Ter Euston 5176 
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3 is now nearly eighteen months since 
we first published details of the Corner 
Ribbon Loudspeaker (1). There is evi- 
dence that the use of these loudspeakers 
in a number of leading laboratories is 
undoubtedly resulting in a higher ac- 
curacy in subjective work on the ideal 


The problem of supplying the Corner Ribbon Loudspeaker to 
the public is not easy. The testing of loudspeakers for i 
becomes increasingly difficule the more the loudspeaker 
approaches perfection. This, together with the desirability of 
some contro! over its installation, severely limits the number 
which can be produced and thereby prohibits general release 
for random trade distribution. Enquiries in the first place 
should be sent direct to us at Huntingdon. 


Z| Tracing distortion can be divided into three 

is separave components. One component can 
(theoreticaily) be overcome in good pick-up 
design. The remaining two are fundamentally 
present in the recording system used and each 
is a definite though different function of the 
response characteristic. The optimum correction 
varies with the recording and, it appears, can best 
be met by controlling the balance of very high 
harmonics, using just sufficient slope necessary to 
offset the slope or rate at which distortion 
increases with frequency. 


The Q.U.A.D. amplifier complete in two units 
as illustrated £33. 


requirements for a monaural 
system (i.e. practical radio and 
record material). 

In our own programme, we have 
used the speaker in an attempt 
to investigate the relationship of 
tracing distortion to the response 
characteristic (2). This analysis 
has resulted in the design of the 
Q.U.A.D. amplifier, the controls of 
which correct for the programme 
or recording IN FULL because 
the compensation for distortion 
is separated from the control of 
balance. 


We suggest you write for the 
Q.U.A.D. booklet. Those skilled 
in the art of acoustics will 
readily appreciate the advan- 
tages of the more important 
developments in the specifi- 
cation detailed therein. 

Since at least one major limi- 
tation is present in reproduced 
sound, it follows that final 
judgment of the whole can only 
be subjective. When listening 
to the Q.U.A.D. amplifier, notice 
particularly how the best pos- 
sible quality is extracted from 
each and every programme and 
recording without upsetting 
correct orchestral balance. 


_— 
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COUGSTICAL 


MUNTINGOON+: HUNTS + TEL: 368 
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SILVERED MICA 
‘CAPACITORS 


STABILITY RADIO COMPONENTS L® 


COMMERCE ESTATE, WOODRORD AVENUE, LONDON, E.18. Telephone BUCKhurst 6501 2 


Bape 


AN ARMATURE 


Some people 
wind their 
- coils .. 


eae pa’ 
wwirwa ire kane n 


. . it takes their mind off the international situation, 
their failure in the pools, or some other of life’s tittle ‘ 
difficulties. Some people even do it for fun. So it’s M P 
mainly the hard-headed business type that comes to oving arts 
us. Interested in such things as quick, reliable 
delivery, unvarying standards and strictly com- The continued expansion in our production of 
petitive prices, they let us do the worrying. o> : : 

If you need coils, write to us mentioning types and specialised equipment has necessitated our re- 
quantities. The chances are that you, too, will soon be 
leaving your coil problems to us 


, i ff (N We have acquired modern factory buildings at 
y / y | Kirkby and the removal of all departments will 
( | be completed in January 1951. 


West Hill, St. Leonards, Sussex | J. H. BRIERLEY (Gramophones & Recordings) LTD. 


PHOWE : HASTINGS 471 queues KIRKBY TRADING ESTATE, LIVERPOOL coum 


moving from our old premises. 
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QUARTZ CRYSTAL 
ACTIVITY TEST SET 


UNSURPASSED AS A SIMPLE & ACCURATE INSTRUMENT 
FOR THE MEASUREMENT OF CRYSTAL PERFORMANCE 


The G.E.C. Quartz Crystal Activity Test Set measures the equivalent parallel 
resistance of a quartz crystal when oscillating in a circuit having an input capacity 


of either 20 pF, 30 pF or 50 pF, the alternative capacities being selected by a 
switch. 


The dial is calibrated and has a range of 4 kilohms to 130 kilohms and is direct 
reading. No calculation is necessary. Measurements can be made at any con- 


venient amplitude of oscillation up to 10V. R.M.S. at the crystal terminals for 
crystals of normal activity. 


The accuracy of the loss dial calibration is + 2%. 


WRITE FOR DESCRIPTIVE LEAFLET— 


SALFORD ELECTRICAL INSTRUMENTS LTD. 
PEEL WORKS : SILK STREET : SALFORD : LANCS. 
Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 


foremost with 
Ntabilised 
Power Supply 
Units 


Type 1930; 220 to 380v variable 


0-100mA; regulation 5°,,: ripple 2.5mV. 


Negative stabilised — 150v at 20mA. Heater 


PURZENWILECL LABORATORIES 


JANUARY, 1951 


supplies —6.3v, 4v and 2.3v A.C. 


BOREHAM WOOD, HERTS. 


TEL E.Stree 3940 


—(S 


TELEVISION 


FOR ‘‘E.E."’ FOR OTHER MAKES 

pia CONSTRUCTED 
(London or Midland) TELEVISORS 

Vision Chassis (London or Midland) 


Sound CFassis Sound/Vision Chassis 


with vaive holders 


Power Chassis Vision Chassis 


Support 
Time Base Chassis 
ne ase SNaSSIS "Power and Time Base 


Chassis, complete 
with valve holders 


Focus Coils 


Focus R 
oe ny Heater Transformer 


Smoothing Choke 
9” Mask (Cream) 
12” Mask (Cream) 


5, Shakespeare Rd., Finchley, N.3. 
Phone: FiNchiey 2188 


Scanning Units 


Line Output 
Transformers 


Sale . 

RADIO Skyway Seven A new constructional design with push 
pull output and separate power pack for building a de luxe 
radiogram chassis. The &-page booklet gives wiring plans 
in four easy stages, together with circuits and constructional 


data. Basic parts including chassis, coil pack, LF.T.» and 
dial assembly cost only 8G -. Hooklet 1 


New“ Skyway " push-pull designe Junior,” a competitive 
AMPLIFIERS design for the beginner, can be built for 86/10/- including 
valves—Booklet 6d. “The Baby Grand,” a de luxe design 
restricted to 5/6 watts In class “‘ A." but incorporating all 
the features of high power amplifiers. Dual inputs for 50 
or 500mV. Wiring diagrams in four easy stages. Can be 
constructed for 29/10/-. Booklet 1 
These designs and all parte are available to the trade, home 
or overseas. Sample design and price list free on receipt of 
trade card 
All parts for Viewmaster, Wireless World and 
Electronic Engineering " designs from stock. New aspect 
12in. white masks for round end C.R.T.s now available 
price 22/6. Tallon = ked flat cabinets, 9in. table VM 
£5/15/-. 12in. table VM 87. 12in. console VM £19/10/-. 
12in. console EE 813/10/-. Lenses 6in. 30/- ; Sin. 50/- ; 
12in. 75/- 
BSR shaded pole motors for recorders, etc, SR1 32/-. 
MOTORS R225 -. FP1OB8/- 
& r.p.m. Bingle siete Collaro, from 25/18/-. 
PICK. UPS 78 r.p.m. Auto changers, Marconi, from £10/0/8. 
Marconi 14 pick-ups now halved in price, PU 25/- + 10/10 
P.T., matching transformer, 12/6. Goldring lightweigh: 
pickups, magnetic type 30/-inc. P.T 
Black & Decker Electric drills and accessories from stock 
jin.’ Handy Utility ” drills 220 v. or 240 v. AC/DC §5/10/-. 
Horizontal stand for same, 14/-. Bench Stand for vertical 
jrilling, fully adjustable, 22/5/-. Buffing and polishing 
kit including 4in. wire brush, 3in. buff, 3in. grinding whee! 
ete., 17/6. Complete kit, with Drill, a stand, al! 
nocessories, 13 high speed drilis up to }in. in handsome, 
portable steel case, 220 y. or 240 v.. £10 a Fall des- 


riptive list free on reqnest 


Stockists for Eddystone, Woden, Dene: 
W.B., Whartedale, Reliance, oto. 


T= 
Faaoiocnnt TD Titd 
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SELF-ALIGNING 
FLOATING ROTOR 


DUAL CONTACT SURFACES 
ENSURE LOW CONTACT RESISTANCE 
THROUGHOUT LONG LIFE 


/ 


FIXED CONTACTS OF SPECIAL 
SPRING ALLOY, HEAVILY 
SILVER-PLATED AS STANDARD: 
SILVER ALLOY AVAILABLE IF 
REQUIRED 


SINGLE OR MULTIPLE 
WAFER CONSTRUCTION 


HIGH GRADE 5S.R.B.P. 
OR LOW-LOSS CERAMIC 
INSULATION 


INFORMATION 


—about the switch 
that is superior 
*OAK’ switches—both rotary and push 


button types—are embodied in the majority of 
British radio receivers. 


Throughout the radio world, the time- 
tested basic ‘OAK’ principles are recognised 
and acknowledged as superior. They form 
the basis for the standard inter-service wafer 
type switch to Specfication RCS.151 of the Radio Com- 
ponents Standardisation Committee. 


The new miniature types, embodying all 

‘OAK’ basic features, bring the range CE SRE ene ae 
- . . 7 rn wire-wound potentiometers for television and 

available in line with today’s requirements radio applications. 


q y miniatusieed equipenents. 
POAK swrenes ® 


SOLE LICENSEES OF OAK MANUFACTURING COMPANY, CHICAGO 
Licensees of igranic Electric Co. Led., for above products of Cutler-Hammer inc. Milwaukee, U.S.A. 


BRITISH N.S.F. CO. LTD., KEIGHLEY, YORKS. London Office: 9 Stratford Place, W.1. Phone: MAYfair 4234 


Other British N.S.F. Products include . 
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Do you want to build your own E.H.T. unit? Wecan supply instructions for 


two methods. 


The ‘‘ Westeht’’ balanced voltage multiplier circuit which 


enables the existing 350-0-350 volt transformer to be used as a source of 
E.H.T. as well as the usual H.T. supply, and the pulse driven multiplier 
operating from the line flyback pulses. Both methods incorporate type 36EHT. 


MINIATURE HIGH- 
ESTALITE VOLTAGE RECTIFIERS 


For a copy of «THE ALL METAL WAY 


»'’ which ; 


also includes valuable information on our 


H.T., L.T., and H.F. rectifiers, send 6d. in stamps to Dept. W.W.1. 


WESTINGHOUSE BRAKE & SIGNAL Co. Ltd., 82, York Way, King’s Cross, London, N.1. 


B-A-N-D-S-P-R-E-A-D 
UNITS 


DESIGNED FOR HIGH PERFORMANCE UNDER 
ADVERSE CONDITIONS 


FULLY TROPICALISED COILS ON MOULDED 
FORMERS. AIR DIELECTRIC TRIMMERS 


6 EXPANDED RANGES 3 GENERAL COVERAGE 
USING 2=SECTION TUNING CONDENSER 


STANDARD VERSIONS 
B.S.3 ; B.S.5 B.S.11 


13 Metres 13 Metres It Metres 
™ 13 


175. 570 
TENTH SWITCH POSITION FOR PICK-UP OPERATION 


WEYMOUTH RADIO MFG. CO., LTD., 


CRESCENT STREET, WEYMOUTH, 
DORSET 


~WEYRAD’—— 


| 


in the FRINGE 
Vv. AREAS 


* 
A Superior 


PRE-AMPLIFIER 


By ‘RAINBOW’ 

For use with CO-AXIAL or BALANCED FEEDER 
Built-in Power Pack, with Metal 
Rectifier, E.F.91 valve, exclusive 
Rainbow Coils. Complete with all 
Plugs, Crackle Finish, Steel Case 

83” x 42” x 24”. 
Alexandra Palace or Sutton Coldfield 
Model Price £5 17 6 
is giving excellent results with Receivers 
by Bush, Pye, H.M.V., Marconi, Philips,-etc. 
Also available: 2-valve model for extreme 
tinge areas 7 
It's to your advantage to write for fuller details. 


RAINBOW RADIO MANUFACTURING CO. LTD. 
Mincing Lane, Blackburn, Lancs., England 
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WESTMINSTER 
COIL WINDERS 


FULLY AUTOMATIC MULTIPLE COIL WINDER DUAL PURPOSE SINGLE COIL WINDER 


Type 4A for precision winding of round or Type H.B.D/L. for light and heavy wire 
rectangular coils with paper interleaving. gauges. 

Perfect layering. Smooth acceleration and Perfect layering. Controlled tension. Simple 
deceleration from inching to full speed. adjustments. Wide range. No gear changes. 
Constant tension. Simple adjustments. No 

gear changes. 

Designed and Manufactured by 

Sole Distributors WESTOOL LTD., ST. HELENS AUCKLAND, 
BISHOP AUCKLAND, CO DURHAM. 


ENERAL ENGINEERIN STATION WORKS, BURY ROAD, 
CO.(rRapcuirre ) LT! ni RADCLIFFE, LANCS 
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KS51 HIGH-FIDELITY AMPLIFIER. Complete with detachable remote control, 
6 watts push-pull output, negative feedback, distortion below 0.5%. Frequency range 
30-20,000 cps., separate bass and treble controls. Mic/Radio/Gram(33/78) selector. Guaran- 
teed for two years. Price £17/17/-. In Kit form £14 14. 


RC TUNING UNIT. Combined TRF Superhet receiver, 4 valves, 3 wavebands. High 
sensitivity RF stage on all bands, 2 RF stages on TRF reception, infinite impedance detector. 
Two years guarantee £14 186, inc. P.T. 


RG QUALITY TUNING UNIT. Variable selectivity local station TRF receiver. 
Employs 2 stages of RF amplification feeding into |.!. detector. Long and Medium wave- 
bands. Guaranteed for two years £8/14/2, inc. P.T. 


CATALOGUE. Our fully illustrated catalogue makes interesting reading. May we send 


you a copy ? Write today to :— 
ales 


Our range also includes, ‘of course, the Phone : AMPL IFIE R= 


CONCERT MASTER Amplifier —— _ 
and TRICORNE Speaker Chambers. 


81, Kensington High Street, London, W.8. 


S FA Mi Precision ELECTRICAL INSTRUMENTS 
2” to 8” 


EASIER 
ASSEMBLING 
@ 5 SIMPL 
CONNECTIONS 
@ SAVES TIME 
@ SAVES MONEY 
@ SAVES WORRY 
@ A PERFECT Jo8 


The OSMOR *Q”’ Coilpack Wes serge ACCURATE 


is the solution to the problem 
of coils and ey | Just five 
' simple connections ew minutes 
1 As specified for con- work, saves hours of puzzling over £ . 
versionof the Type25 complicated Circuits—and stlumnnantonriat i of t ime 
wale of the TR. 1196, ia tv & way, and at less cost, too! All types 
artime utility re- available for mains and battery sets. Complete ~oniiie . ‘ oI 
ceivers and others with full instructions and circuit diagrams ore le c t rictl ty 


M —= for industrial 
DC Moving Coil. AC 
Rectifier. HF Thermo- or laboratory 


couple. Hour Meters 


’ Q : COILPACKS Panel mounting, Port- purposes. 


able or 45° Bench type 
ena stamp for new illustrated lists of Coils, Coilpacks and all Radio Components PROMPT DELIVERY AND TWELVE MONTHS GUARANTEE 


OSMOR RADIO PRODUCTS LTD., (Dept. W.14) SiPAM EBLECTRICAL INSTRUMENT CO. LTD 


BRIDGE VIEW WORKS, BOROUGH HILL, CROYDON, SURREY LEIGH COURT TORQUAY ~- Telephone : Torquay 4547/8 
Telephone - Croydon !22C 
17645 


measurement 
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AIR BLAST CIRCUIT BREAKERS 


, 
’ a 
LAN oer 


~ 
“ap 
< 
a 
- 
> 
re 
es 


entree ene ee 


APPARATUS MANUFACTURED BY 
METROPOLITAN-VICKERS ELECTRICAL COMPANY LIMITED 
EMBODYING 
TAYLOR TUNNICLIFF INSULATORS 


The photograph shows 220kV 3,500 MVA Metrovick 
air-blast circuit breakers installed in Finland — the 


first 220kV air-blast breakers made in Great Britain 


Taylor Tunnicliff & Co Ltd. 


FASTWOOD - HANLEY + STAFF S ©  tetephene : Stoke-on-Trent $2726 
London Office : 125 High Holborn, London, W.C.1 + Telephone: Holborn 1951/2 
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Recognised as the Most Reliable Valveholders 


BI 2A—Duodecal 
FOR CATHODE RAY TUBES 


Ref. No. B.12/U.1—moulded in Phenol-Formaidehyde 
» » BI2ZU— rena o eee with Polythene Cover 


THE McMURDO INSTRUMENT COMPANY LTD. VICTORIA WORKS, ASHTEAD, SURREY ASHTEAD 340! 


From MINIATURE TRIMMERS to 
HIGH VOLTAGE ELECTRIC SOLDERING IRONS 


TRANSMITTER CAPACITORS | are now supplied with new improved 
elements. 


| Gyidon” range. For The Wireless Model - 22/- each 
The Instrument Model - 22/- each 


Try a PYROBIT Iron and you will enjoy 


No. 26. A new Mica your soldering. 
Compression Trimmer No. 18/5. - 
Air Di-electric 
7 we * ul Trimmer 
High stat wit 
Ot high stability 
and excellent Po- 


| and users of elsctronic equipment. 


~ Me A 
. + 


aoe Good ae a5 ebation ‘tor : = 2 

eet meee Ba 

ove! ol m™ ement yrade ceramic 

1.300 oF 3.000 v. DiC. tert and xing. Opti stator and locking versions Soldering efficiency depends largely on clean 
Dammit fk meni copper bits, and from NO OTHER SOLDER- 
ING IRON can the bit be removed so easily 


Full details of the complete ‘' Cyidon"’ range as from a PYROBIT. 
ee Od list of Agents for Home and Overseas 


ectidhia fats Ger wttomianse: | THE ACRU ELECTRIC TOOL Mfg. Co. Ltd. 
123, Hyde Road, Ardwick, 


MANCHESTER 12 
Tel. No.: Ard. 4284 


SYDNEY S.BIRD & SONS LTD 


MBRIDGE A 20AD. \ D.41D OX 
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THE COSSOR DOUBLE BEAM OSCILLOGRAPHS 


Here are some details of 
Model 1049 as illustrated: 
The Double Beam Tube presents 
two simultaneous independent 
traces over the full diameter of a 
90 mm. screen, and provision is 
made for the measurement of 
both input voltage and time upon 
the calibrated dials of the instru- 
ment. The Oscillograph is par- 
ticularly suitable for obtaining 
permanent photographic records 
using the Cossor Model 1428 
Camera for which a Motor Drive 
Attachment Model 1429 is 
available. 


Can this 
Instrument 
solve a 
problem 
for you ? 

Widely different industries are daily finding new uses for 


the COSSOR Double Ream Oscillograph. 


provides the answer to an industrial problem of long 


Sometimes it 


standing. The tracing and measurement of noise, strain 
and vibration are typical everyday applications of this 
versatile instrument which is already helping engineers in 
industries as far apart as brewing and the manufacture of 
jet engines. Call on our technical advisory staff if you have 
a problem. They will quickly let you know whether the 


Oscillograph can help you. 


COSSOR 


Please address enquiries to: 


Double Beam OSCILLOGRAPHS 


A. C. COSSOR LTD., INSTRUMENT DIVISION (Dept. G), HIGHBURY GROVE, LONDON, N.5. 


Telephone: CANonbury 1234 (30 lines) Ci.21 
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Made in Three Principal Materials 


PREQUELEX 

An insulating material of Low Di-electric 
Loss, for Coil Formers, Aerial Insulators, 
Valve Holders, etc. 


PERMALEX &- 
A High Permittivity Material. For the e 
s 


construction of Condensers of the small- 
est possible dimensions. 


= 
TEMPLEX 
A Condenser material of medium per- iw ers 
mittivity. For the construction of Con- 


densers having a constant capacity at all 


temperatures. BULLERS LOW LOSS CERAMICS 


BULLERS LTD., 6, LAURENCE POUNTNEY HILL, LONDON, €E.C.4 


Telephone: Mansion House 997! (3 lines) Telegrams: **Bullers, Cafinon,.London"’ 


_ VARIABLE HIGH VOLTAGE 
LABORATORY & GENERAL §=™oror units 
: The Drayton R.Q. is a miniaiare 
PURPOSE POWER SUPPLY capacitor induction type motor with a 
F current consamption at 230 volts 50 cycles 


of 0.09 amps pf. 0.9% It is available: 
TYPE 103 PMA R-Q.G. GEARLESS for running at 2700 
E i r.—p.m. continzously or intermittently in 
Input - 230 V.A.C. 50 c/s j either direction or continuously reversed. 


Output - - §00-12,000 V1mA R.Q.R. GEARED for continuous running 
f | or ®versing at speeds from 27 mins. per 
maximum rev. to 600 revs. per min. 
Meter - Calibrated O-12 KV. R.Q.H. GEARED for high final shaft 
speeds for contimious running, forward 
Case - Blue stove enamelled or reverse. 
steel case, | Send for List No. N202-1 
203" x 103" x 103" 
Ful) details of our standard equipment from 
2,000 to 56,000 volts are available. 


HAZLEHURST DESIGNS LTD 
34a, POTTERY LANE 
LONDON, W.11 


TELEPHONE : PARK 6955 


| ee Rites a 2 , 
Tr 
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PERMALLOY ‘**Cc» 
SPIRAL TAPE CORES 


for instrument transformers 


HE outstanding qualities of Permattoy “ C,” 

particularly in regard to its high flux density at 
low magnetising force together with very low hys- 
teresis and eddy current losses, will appeal to-manu- 
facturers of instrument transformers. PERMALLOY 
“C”’ enables transformers to be made having 
negligible ratio and phase angle errors throughout 
the working range. ‘ Ageing ' effects which are associ- 
ated with silicon steel are absent and the electrical 
characteristics of the core after being subjected to 
short-circuit conditions remain constant. High- 
quality spiral tape cores supplied by Standard are 
self-supporting and require no clamping device to 
retain the material in position as is the case with 
stampings. 


A bulletin on the magnetic materials 


PERMALLOY AND 
PERMENDUR 


is available on request to:— 


Standard Telephones and Cables Limited 


(Registered Office: Cosnaught House, Aldwych, London, W.C.2) 


TELEPHONE LINE DIVISION: North Woolwich, London, E.16 
Telephone: ALaert Dock 1401 
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MYCALEX TELEVISION 
DIPOLE and REFLECTOR 
AERIAL MOULDINGS 


REGO. TRADE Mana) 


INSULATOR 


(ALEX 


THE 


@ Watertight assembly. 
@ Long leakage path. 


@ Element rods reinforced by 
the inserted metal tubes, 
at a point where fracture 
is liable to occur. 


@ Mycalex has high surface 
resistivity to moisture 
under damp conditions. 


@ Great physical strength due 
to nature of Mycalex which 
is a bond of Mica and Glass. 


‘Phone . CIRENCESTER 400 or send enquiries to 


MYCALEX COMPANY LTD - ASHCROFT ROAD - CIRENCESTER GLOS 


AIDS TO EFFICIENCY 


S.G. BROWN Type “ K " Moving 
Coil Headphones meet every 
requirement of those engaged on 
laboratory and DX work, 
monitoring, etc. Accuracy is 
assured by their High Quality 
reproduction. 

D.C. Resistance 47 ohms. Impedance 
52 ohms at 1,000 c.p.s. Sensitivity 
1.2 «x 10-12 watts at I Ke=.0002 
DYNE/CM2 


Type“ K 


(L to R): Coaxial ; Bal- 
anced Twin Screened 
(U.K, Pat. No. 559518); 
Twin Unscreened. 


We manufacture a complete 
range of Television Lead-in 
Cables for Local and Fringe Area 
service; full details sent on 
request. 

In addition we make all types 
of Polythene and P.V.C. Cables 
for radio, radar and for all 
branches of H.F. work. Our 
long experience enables us to 
produce cables with specified 
characteristics and we shall be 
pleased to put forward sugges- 
tions. 


W. T. HENLEY’S TELEGRAPH WORKS CO. LTD. 
51-53 HATTON GARDEN, LONDON, E.C.! 


Ss. G. BROWN Type “F” 
(Featherweight) Headphones 
derive their popularity with 
the world’s radio enthusiasts, 
experimenters and service- 
men because of their High 
Sensitivity, Durability and 
lightness of weight. 

D.C. Resistance 4,000 ohms. Im- 
pedance 14,000 ohms at 1,000 
c.p.s. Sensitivity 8 Dbs. below | 
microwatt per bar at |,000 c.p.s 


—Weight'9 ozs Type “‘F”’ 


Send for Brochure ““W"’ it gives details of al! 
types of S. G. Brown headphones 


SHAKESPEARE STREET, WATFORD, HERTS. 


Telephone : Watford 7241. 
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PROBLEM: 

To close cooker door securely on main body, 
and ensure that it can be opened and shut in 
the fastest and easiest way. 


SOLUTION: 
Spire Spring Latch Type SRV and ball 
stud. Just a direct pull frees the ball stud. 


THATS FIXED THAT- FASTER, CHEAPER, BETTER 


Here’s another cost saver. SRV type Spire Speed Clips afford a simple spring 


latch for removable assemblies such as doors on refrigerators, cookers, 


cabinets, inspection covers, etc. Spire fasteners — “the fastest thing in 


fastenings” — are saving assembly time and cost on thousands of jobs. Why 


don’t you find out what they can do for you? Write direct to us. 


Spire SPEED NUTS 


Enquiries to 

SIMMONDS AEROCESSORIES LTD., BYRON HOUSE, 7-8-9 ST. JAMES’S ST., LONDON. S.W1 
HEAD OFFICE AND WORKS: TREFOREST, GLAMORGAN. 
ALSO BIRMINGHAM, STOCKHOLM AND MELBOURNE. 
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TELEVISION & RADAR 


SQUARE WAVES 


THIS OSCILLOSCOPE HAS A 
STEPPED Y-AMPLIFIER GAIN 
CONTROL COMPENSATED, ON 
EACH STEP OF APPROXIMATELY 
6 DB. TO ENSURE ACCURATE 
REPRODUCTION OF SQUARE WAVES 


OTHER FEATURES 


BUILT-IN WOBBULATOR 
TIME-BASE 10-250,000 c's 
BRILLIANCE MODULATION 
SHIFT CONTROLS, etc., etc. 


PRICE £25 MODEL 11W 


WRITE FOR DETAILS ALSO OF MODEL IB, £15 
HIRE PURCHASE TERMS AVAILABLE 


ERSKINE LABORATORIES LTD., SCALBY, SCARBOROUGH, YORKS. 


(THE DEVELOPERS and MANUFACTURERS OF THE NOW FAMOUS TYPE 13 FOR THE SERVICES) 


FOUR POLE MOTOR FP. 10 

A precision engineered well 
balanced motor, designed to give 
coastant, trouble free performance 


indefinitely. This motor is -used with flex to your main 
extensively in many wire and tape 


set you will then have 

recorders, and gramophone units - radio in two rooms at 
now manufactured. * <eSes , : 

Note these features :—Fully pro- ' ‘ ~ ee ge ager nad 
Negligible external magnetic field - : . ee os - 
Oil impregnated self aligning | Oa spa ; sir, it is a lovely job—and sounds 
bearings » Speed constancy and silent Speed (light) 1400 rpm. Torque | "as good as it looks. Put it in the bedroom—just 
running. 3 inch ozs. Weight 13 Ibs. the job for lazy week-ends or sickness. There's some pleasure 
in being miserable if you have a Richard Allan extension 
speaker. Yes sir, 52/6, thank you sir. 


Consider these advantages and buy 
a Richard Allan extension speaker. 


—if you connect it 


TWO POLE MOTORS SRI & SR2. 


A sugged and highly efficient motor chat will stand heavy 
overloads, and for intermittent ratings is capable ef giving up to 
twice the rated power. Used extensively in many motion displays, 
fans and gramophoacs now manufactured. SRI MODEL; Speed | 
(light) 2750 f.p.m, Torque 3.0 inch. ozs.—Weight 2.31 ibs. Baby 39% ines Major 65/- 

/ 
] 
| 
' 


Bafflette Console 


52/6 
440 6150 
De-Luxe > Prestige 
44150 £12 196 


SR2 MODEL; Speed (light) 2750 r.p.m. Torque 2.0 inch ozs.— 
Weight 1.7 Ibs 


.» Leaders in their field 


GEILE Se Please note that “BONNIE” end “JUNIOR” models are now out of 


preduction 


Birmingham Sound Reproducers Ltd., Otd Hill, Staffs. Tel. Cradley Heath 6212/3 | RADIO LTD., BAFFLETTE HOUSE, BATLEY, YORKSHIRE. 
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Government Surplus — Immediate Delivery from Stock 


Another 
Sta rtl ing 
offer— 


been overhanled at our works. 


these with the above excellent 2-waveband receivers 


PHILCO Reconditioned 5-VALVE RECEIVERS 


Long and Medium wavebands. A.C. or A.C./D.C. 200-250 v 


Mains energised 
speaker. In walnut cabinet (slightly soiled), size 19 x 13 x 10in. Every set has 


N.B.—There is a shortage of Utility Sets bul we have been fortunate in replacing 


90’. 


Carr, and pkg. 7/6 


PHILIPS 6-VALYE | 
COMMUNICA 


TIONS RECEIVER 


AS NEW 
16-50 200-650 and 8380-2,500 metres. R/F., F/C., 2 LF.’s D.D.T. Pentod® 
> tuning. In black metal case with built-in 


Qutput. Spin- 
Complete with er 
be supplied wit 


pack, AC 200-250 v. Can also 10.0 


12 v. D.C. power pack if required. 6. 
WALKIE-TALKIE (Transmitter and Receiver) Type 38 Mk. II. In perfect 
working order. Complete with four ARP12, one ATP4 valves, ene pair 
throat mikes, pair headphones and aerial. In metal case. Free £3 8 6 
circuit diagram—Less batteries. (Carr. & pkg 2/6). We 


——- 


CHARGING BOARDS. Control Paneis Only. 24 v. 1,260 watts. Includes five | 
l}in. moving coil ammeters (1, 0-40 a., 4, 0-15 a.). One moving coil volt- | 
meter 0-40 v. Five heavy duty sliding eS, etc, jete in Metal | 
case as shown with fold-back doors. Size 18 x 17 x 8}in. | 

£4.19.6| 


Offered at less than half the component value. Price ... 
PHILCO BP.413 DRY BATTERY OPERATED 4-VALVE RECEIVER | 


Carriage extra. 
4in. P.M. speaker complete with one pair headphones and aerial. Io 
cabinet with water-proof cover. Range 1.4 to 4 mejs. Size 104 x 7} x 7}in. | 
Working instruction card supplied. Brand new 92 
Less Batteries s&s 


ms ry mae _ “a 

THE FAMOUS EDDYSTONE 358 COMMUNICATIONS RECEIVER 
Great Reduction in Price 

Range $1 Mc/s to 90 kc’s, 

9 Plug-in coils, 7 valves 

and = reetifier, variable 

selectivity, B.F.O. stand- 

by switch, A.V.C. switch, 

band-spread dial, valve ff 

check meter. In heavy 

black rackle finished 

steel cabinet with chrome 

fittings. Complete with 

200-260 wv. A.C. 

Supply Unit. 

and packing 17/6 

hits 5a 


Power 


Carriage 


eee 
‘< L., size 


| Powerful magnifying 


TELEPHONE LINE OR 
SELECTOR SWITCHES. 
4bank, fu! 


in conjunction 

an cookery ser 
} transformer. s of 
| the type used by man 


BALL MICROPHONE. 
Standard Electric. 
Suitable for 


Manufactured by 
All in perfeet condition 
casting and recording 
Moving Coil (Dynamic). 
Ommni-directional. No 


Impedance 15 ohms 
and will work very wel 
with 


leading 
as th 


bodies, 


e B.BC. and 
| G.P.O. for high fidelity £4 ‘< 17 - 6 


| feproduction. 


REW INDUCTIVE POTEN- 
TIOMETERS 42/6. 


SLIDING 
1 ohm., 


Twin RESIST- 
ANOES, 2 amp 
EX-ADMIRALTY DO 
TWIN SLIDING AND TAP- 
PED RESISTA am; 
mg ebms. In metal cabinet 


VOLTMETERS. Centre zero 
reading 0-3 and 0-30 D.C. 17/6, 

MIFE AGCUMULA- 
nh 25 v. 24 amp. /hours 


UBLE 


hour, Size 3 x 4) x | 


igin. (Flat) 6/6 
EX-R.AF. NO. 62 VISION 
VCROT Tube, 12 


TORS. 24 v. 
x 2x Ifin 
READING TORCH. 
lens, 


3in. diam. In bakelite case 


| Fitted with dimmer switch 


Takes 2 U2 cells. With 
bulb, less batteries, 22/6. 
2VOLT VIBRATORS, Typ 
RC. 7-oin seli-cectifying. 
Out; 200 v. at 6 m/a 
by i ra- 
tories Ine. 7/6. 
650, 6 v. 
4-pin American base Also 
12 v. pin 7/6. 


MEGGER CIRCUIT TESTING OHMMETER 


| 3-terminal type made by Evershed & Vignoles, 


. Green 
| bakelite case, size 55 x 4 x 2fins Com- 
plete with test is. In solid leather /6 

carrying ice, less battery 


__ | correspondence 
10,000 OM WiREWOUND | 
POTENTIOMETERS 2/6. 


Ltd. Two ranges: Inner scale 0-1,000; oute: 
scale, .100-200,000 ohms and ini 


case. 
VALVE TESTER. By Precision Apparatus Co., 


N.Y., U.S.A. For all American £10.1 0.0 


type valves, 115 volts. 


PHOTO ELECTRIC CELLS, Type CV143 
Small infra-red 
image glass 
converter, tube, 
50-100v.Suitable 
for all purposes. 


14/6 


N.B.—We 
not enter 


can- 
into 5 
regarding Ne 
these cells 


EX-U.S. NAVY TRANSMITTER AND RECEIVER STATION TYPE T.C.S. 12 


Manufactured by Collins Radio Coy. Output 25 watts telegraph, or 10 watts telephone. 
1500 ke. to 12000 kc. Complete with Power Packs for 12-24 volts D.C. or 100-250 A.C, mains. 
complete range of spare parts, including meters, valves, Generators, Resistances, Condensers, etc., etc. 


Frequency range 
Aerials and 
This 


equipment is brand new, packed in original cases and ready for shipping abroad. Can be seen at our address. 


LONDON CENTRAL RADIO STORES, 23 LUSLE ST. (Gerrard 2969) LONDON, W.C.2 


Closed Thursday 1 p.m. Open all day Saturday and weekdays 9 a.m.—6 p.m. 
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There is only one Portable Pattern Generator 


that will give you the B.B.C. wave-form on all channels 
between 40-70 Mc/s out of viewing hours .. . 


There is only one Portable Pattern Generator 


which enables a T.V. receiver to be installed or serviced 
with complete confidence that no further adjustment 
will be needed .. . 


There is only one Portable Pattern Generator 
which will enable every minute of a service engineer’s 
time to be used profitably .. . 


Find out more about the 


—— MURPHY T.P.G.I1I 


before you buy any other make—remember that it is not 
first cost that matters, but time saved on servicing and 
installation work over a period of years. 


For further details and appointments for demonstrations, telephone TUDor 5277 


F. LIVINGSTON HOGG 


Specialists in high-grade instruments for the communications industry 


65 BARNSBURY STREET, LONDON, N.1 


BUILDING THE ~~ 
“WILLIAMSON”? 


if so, we have in stock all the specified 
components to make this superlative 
amplifier 


Partridge Mains Output Transformers 
Partridge Chokes Dear Sits. ime ago airiend 
T.C.C. Condensers ee oo 
High Stability Resistors, 1% & 5% ob 
Precision Condensers, 1%, 2% & 5% —_— te ban intelnis date 


| f 
Matched valves one © 


i * r 
in fact ‘the works ing forwar 
received sincerely YOUrS» 


DETAILED PRICE LIST OF ALL COMPONENTS 


AVAILABLE ON REQUEST The New Mode! Type 28368 
- ne Paes Primary 10,0008) centre tapped, incremental inductance 
over 100 henrys Secondary impedances 1.250, 2.89. 


TELE-RADIO (1943) LTD sae haere or ne aaa 
177, EDGWARE ROAD, LONDON, w.2 
Phone : PAD. 5606 


ne po nonce tom: || (GAVAGE Sip DEVIZES) 


Thursday 9 a.m.—t! p.m, 


SF Or, 
Ye“ 


° 


Tel. : Devizes 536 


“mite Savage Transformers, 
Nursteed Road, Devizes, 
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BREAKDOWNS cen occur. Components can fail. No TV set that has ever been made has been completely 
ULTRA immune from trouble, Anything can happen once, but what is of importance is what is liable to 
~—F happen most often! 
eccentricities Years ago we foresaw that the part of a television set most prone to trouble would be the “‘receiver’’ 
proper—i.e., the RF amplifiers, the frequency changer (which provide separate IF frequencies for 
sound and vision), the oscillator, the vision and sound IF amplifiers and the vision and sound detectors— 
because part of the circuitry was required to work in the VHF 
band. So we arranged to have three chassis in even our earliest 
post-war TV sets—the ‘“‘receiver’’ chassis, the time base 
hassis and the power pack chassis. In this way faults 
ould easily be dealt with by our Dealers’ service men 
Careful statistics of faults that we have kept show that 
approximately two-thirds of ¢he total faults did, in, fact, 
occur in the “‘receiver’’ part of the set. 
In our latest models we have combined the time base and 
he power pack, but the “‘receiver’’ chassis (or IF plate 
1s we now term it) is still separate. It is in the form of a 
plate fitted to the main chassis by only two screws and is 
nected into the circuit by three plugs. No soldering iron 
juired to remove the IF plate. 
Plug and socket connections cost money, They are more expensive 
than soldered connections, but we think the extra expense is justified. 
We have never attempted to produce the cheapest television set, but rather to 
produce good television sets at moderate prices, ones which, in fact, are just about 
the best value for the money on the market to-day. 


ULTRA ELECTRIC LIMITED 
WESTERN AVENUE - ACTON - W.3. 


JOHN'S WEDDING 


SOUND 


{ BUILD UPA 
et =| LIBRARY 


MARY'S 2isx. FOR PLAY-BACK 


WHENEVER YOU WISH 


The Soundmirror is an amazing instrument on which you produce your own recorded 

entertainment. Favourite music or radio items, important events in your family's 

history—all these can be built up into a library for play-back whenever you wish— 
Getea Hoek treasured sound memories ; and unique entertainment for the future. 


The Soundmirror has many other applications—it is in daily use in the professions; in hing and for 
£69. 10.0 religous and — Lemay med se 
oe Call on your local radio dealer and hear your own 
endlustvn of ee voice recorded or write for literature or a demon- 
microphone | stration by appointment to the manufacturers. 
Monufectured under agreerent with the Brush Develop- 
ment Co. of the U.S.A. Licensed under the Brush Develop- 
ment Co., the Brush Crystal Co., Magnetons Inc., and 
Thermionic Product: Led. Patent No. 454549 and others : 
and patents pending in all the prin:ipal countries of 
the world 


THERMIONIC PRODUCTS LTD., Division SM-WW, HYTHE, SOUTHAMPTON. Telephone : Hythe 3265. 
Sales and Service Centres : MANCHESTER, BIRMINGHAM, BRISTOL, LEEDS, GLASGOW, ere 
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D. C. OSCILLOSCOPES 


Model 1200B 
2.3/4" 
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Model 1200 B Oscilloscope 
with model 1400 B Alignment 


Signal Generator 


Model 2000 


Tube dia.... Tube dia. 


Frequency Response 
D.C .100 Ke/s 


Deflection Sensitivity 


Frequency Response 


D.C -100 Ke/s 


1 mV/mm. 
... 30 secs. 100 Ke/s 


7 mV/mm. 
Time Base 5c/s-20 Ke/s 
in 5 ranges 


Write for specifications to 


INDUSTRIAL ELECTRONICS 


Makers of 


Industrial Controls and Precision Instruments 


99, GRAYS INN RD., LONDON, W.C.I 
Telephone: Holborn 9873/4 


Weight 18lbs. Size 7"x 8" x 9" 


VARIABLE- 
BUT DEPENDABLE 


Sole Agents Abroad. 
K. G. & Co., 
Sehool Rew i. 
Etabits Octave Houart 
14, Quai de L’Industrie, 

Sclessin-lez-Liege. 


R. H. Cunningham 
P.T.Y. 62 


Heftye & Frogs, Osio, 
Norway, Storgaten, 15. 


a. MODEL “Q” 


The value of the EGEN midget pre-set variable resistor 
to the television and electronics designer has been enhanced 


AUTOMATIC COIL 
WINDING MACHINES 


AND HAND WINDING MACHINES 


Machines supplied 


motor and 


stand 
Clutch 


ETA TOOL CO 


(LEICESTER) LTD. 


29a, WELFORD ROAD, LEICESTER 
Phone —5 386 


complete with 


Two-Speed Friction 


by anew double slider operating on the radius of the element, 
giving greater stability and making accurate adjustment 
easier, This reliable, precision engineered component can 
also be supplied mounted in a series of one, two or three 
on acommon panel which can be suitably engraved. Available 
in any value from 10 ohms. to 25,000 ohms. 


@ Size 2° x 13" x }" 
@ Worm drive for smooth action 


@ Ratchet action prevents over- 
wi 


@ Silver-plated solder tags 
EGEN ELECTRIC LTD. 


Charfleet industrial Estate, Canvey Island, 
Essex, "Phone Canvey 60 


POTENTIOMETERS 
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STILL BETTER 
T.V. RECEPTION 
WHEN the new “Antex” was introduced it set a 
new and higher standard in T.V. Aerial performance. 
Now the NEW “Antex” comes to provide even better 
television reception. Its greatly improved construction, 


which includes }” diam. rods, ensures long service free 
of trouble 


@ HIGH GAIN @ LESS INTERFERENCE @ WIDE 
RANGE @ EASY TO INSTALL @ RIGIDITY WITH 
LIGHT WEIGHT. 


FOUR MODELS to meet every mounting requirement 


POLE MOUNTING 
for fitting to wooden or metal 
masts 
Model X2P/% £2. 5. 0. 
4 
with mast and wall mounting 
bracket. 
Model X2W/* £3. 3. 0. 


with mast and chimney lashing 
bracket. 


Model X2L/# £3. 15. 0. 


10 FT. MAST MOUNTING 
complete with 14” Aluminium 
alloy mast and chimney lashing 

equipment. 

Model X2M/* £5. 0. 0. 


% For Channel served add figure 

4 as follows : 

= | for London, 4 for Birmingham, 

2 for Holme Moss, i.e. X2P/4 is 

the Pole Mounting type for Bir- 
mingham. 


Full details in leaflet E/50/W sent on request. 


All Antiference Aerials carry a free 12 months’ insurance cover o! 
£250 against lightning damage. 


ANTIFERENCE 


LIMITED 


67 BRYANSTON STREET - LONDON-W I 


miniature output pen- 
tode with a filament 
current of only I24mA. 


It is a robust, reliable 
valve suitable for the 
Output stages of hearing 
aids. The output is 
sufficient for magnetic as 
well as crystal receivers. 


The XFY2! has other 
applications in small in- 
struments. 


TYPICAL OPERATION 
Filament Voltage .. ‘ ¥ 1.25v 
Filament Current .. - ..  2jma 
Anode Voltage... x o «ie 
Average Anode Current .. . 0.25mA 
Power Output ad iG 1.75mW 


—a\VA c= 


THE SCIENTIFIC 


VALVE 
—_ 
BRITISH - MADE 


GREENHILL CRESCENT, 
HARROW-ON-THE-HILL, MIDDLESEX 


Telephone : HARrow 2655 


WIRELESS WorLD JANUARY, 1951 


UNITED INSULATOR : OAKCROFT RD TOLWORTH SURBITON SURREY 


TELEPHOWE ELMBRIDGE 5241 CABLES CALANEL, SURBITON 


Used and recommended 
by the Leading Set 
Manufacturers for use 
by their Authorised 
Service Dealers 


The Radar Video & Sync Generator provides a fully synchronised 
and correctly proportioned television test pattern together with 
sound to allow any receiver to be checked and adjusted outside 
of transmission hours, leaving the set in perfect order so that the 
viewer can switch on, when the programmes are being transmitted, \ 
with the certain knowledge chet the set will not require any further \ PRODUCED IN 
adjustment—hence the use of this unique instrument by both | \ 
leading manufacturers and authorised dealers throughout the § | Z E 5 
transmission areas. Enquire to-day for details of models for . 
London, Midland or Northern frequencies. 


ENSURE A FULL 8-HOUR SERVICING DAY Telescopic Mountings offer the most con- 
with the - venient means of obtaining complete 
accessibility of rack mounted equipment 
as each chassis can be withdrawn com- 
pletely clear of ‘its framework for easy 
examination. 


WRITE FOR Technical & Sales Agent 


ILLUSTRATED Cc. H. DAVIS 
CATALOGU 59 Brompton Road, 
LONDON, S.W.3 
Phone KENSINGTON 4201 


video & sync 
generator 


we ibe, MANUFACTURERS 


RADIO, RADAR & TELEVISION 
26 Oakleigh Rd. New Southgate, London. N.! 
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Whartedale 


W.10/6.S. 10" 
LOUDSPEAKER 


The W.10/C.S. is a recent model which has been warmly 
received by quality enthusiasts. The response is remark- 
ably level between 30 and 8,000 cycles (continuing to 
18,000) when adequately baffled and the tone is brilliant 
without harshness. The cloth suspension gives refined 
quality but reduces the power-handling capacity to 
5 watts on Baffle or 8 watts in acoustic chamber. 


The W.10/C.S.B. is recommended where improved H.F. 
output is required, or as treble unit with crossover network. 


Flux density 14,000 ete. 

1" le. § 

Col 23 ohms or 12715 WHARFEDALE WIRELESS 
ohms. Diameter 10”. WORKS 

PRICE 150/- BRADFORD ROAD - IDLE - BRADFORD - YORKS 


Brief Specification 


WORKING VOLTAGE— 200/250 volts A.C. 50 c/s. 
TAPE SPEEDS — Thin. sec. and 12in. sec. 
RUNNING TIMES — 30 minutes and 20 minutes 


REWIND — Provision for fast rewind or forward running of 
complete spool in one minute. 


ERASING —Any recording may bu erased. Erasure is 
automatic, preventing double exposure 
OUTPUT — 2 watts 


TERMINATIONS — Inputs for microphone and radio and outlets for 
external speaker. 


DIMENSIONS — 184 x 134 x 10in. 
WEIGHT — 38 lb. complete 
ACCESSORIES — Supplied complete with microphone, tape and 


Sino 


Recorder House, 48-50 George Street, Portman Square, London, W.1., England 
Telephone : Welbeck 2371 (4 lines) Telegrams : Simsale, Wesdo, London, Cables : Simsale, London 


All these 
high-quality 
features .. . 


yet it retails, 
at only £5'10! 


@ Non-hygroscopi< 
diaphragm 

@ Former-less speech-coi! 

@ Good transient response 

@ Smooth response curve 

@ High amplifier gain without 
feed-back 


@ Stable operation 
@ Great sensitivity 
@ High output voltage 


Type M.C.R. Moving Coil 
GRAMPIAN 


MICROPHONE 


Wrretess Worip 


The high flux nickel alu 
minium magnet and dia- 
phragm assembly is housed 
in a spring suspended die 
cast case, Microphone in- 
put transformers and three 
types of stands, folding, 
table top and heavy-base, 
to suit this microphone, 
are also available. 


Get full details without delay from: 


GRAM®I@N REPRODUCERS LTD 
%, HANWORTH TRADING ESTATE, FELTHAM, MIDDX. 


Phone: Feltham 265/ 


‘Grams: Reamp, Fel hom 
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SIZE 24 34" 
RANGE 25:A 10uA 


to to 
50A 50A 


PRICE 


5A 85- 61) 


200:A 48- S51) 
ImA 35- 41)- 


(Export prices on application) 


All sizes available with 
MIRROR SCALE 


lst Grade Accuracy 


SENSITIVE PANEL MOUNTING METERS 


For particulars of these and our full range of measuring instruments write to :— 


BRITISH PHYSICAL LABORATORIES 


HOUSEBOAT WORKS - RADLETT - HERTS 


Telephone: RADlett 5674-5-6 


Potents 
4eged Trade Mars 


LOW ATTEN, IMPEO bon LOADING 
TYPES ows | at’ bid 


THE LOWEST EVER |-ai + 7a 117 [on 1036 
CAPACITANCE OR [a2 7411.3 028/044 
ATTENUATION 


A34 | 73 | 06 | 1.5 | O88 
TOWCUNC CAPAC | IPED. DT ATTENT op" 

IMMEDIATE \ 05-7? OM abe) 
DELIVERIES \Servor a 
SPECIALISTS 1N AIBSPACED pew 6.3 [173] [32 {0.36 


ABTICULATED CABLES SINCE (829 C2 | 63/171 | 215 0.44 
C221 6.5) 184) 2.8 10.44 


TRANSRADIO LTD. €3 [5.4 / 197! 1.9 [0.64 


280 See ROAD praia oe ue? 
5 LAND 


HIGH POWER 
FLEXIGLE 


PHOTOCELL 
CABLE 


very toy 


C44) 43 352] 21 1.03 CAPACITANCE 
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—because we have recently completed 
demonstrations in the areas shown above, 
and proved to dealers and others that the 
Model 63A Folded Dipole gives an extra- 
ordinarily good picture in dis- 

tricts previously regarded as 

** black ”’ areas. 


The Model 53A has both gain 
AND broad bandwidth and is 
the foremost correctly matched 
high gain Television aerial today. 
Model 63A with 10ft Dural 
Mast, £10/10/- retail (extra for 
16ft. mast £1/8/-). 


Aerialite Limited are the actual 
manufacturers of all Aerial 
Equipment for Radio and Tele- 
vision, and we make a full range 
of Co-axial and Air-spaced 
Feeder Cables in our Laboratory 
controlled factories. Lists sup- 
plied on request. 


CASTLE WORKS. STALYBRIDGE . CHESHIRE. 


Wrretess Worip 


For PROMPT and EFFICIENT SERVICE 
CASH or EASY TERMS 


Equipment purchased from us on Easy 

Terms ts supplied through our own 

scheme, no Finance Company being 
involved. 


ARMSTRONG ALL-WAVE CHASSIS 


(including specker and output transformer) 
MODEL EXP 83/3. Cash €£18/17/1 or £4/10/- with order 
and 8 monthly instalments of 40,-. 

MODEL RF.103/3. Cash €25/12/6 or £5/10/- with order 

and i! monthly instalments of 40/- 


MODEL EXP 125/2. Cash £47/16/- or £11 with order and 
10 monthly instalments of 80/- 


WHARFEDALE LOUDSPEAKERS 


MODEL W 1!2/CS. Cash 8 or 40)/- with order and six 
monthly instalments of 2}-. 


MODEL W IS/CS. Cash £12/10/- or 60/- with order and 7 
monthly instalments of 30/-. 


MODEL SUPER EIGHT CS/AL. Cash £4/5)- or 35 - 
with order and 3 monthly instalments of 20/-. 


All other Wharfedale Equipment available. 


GOODMANS LOUDSPEAKERS 


AXIOM 150. Cash £8/8)- or 40/- = order and 7 
monthly instalments of 


AUDIOM 60. Cash £6/15/- or 25/- a order and 6 
monthly instalments of 20/-. 


All other Goodmans Equipment available. 


SHAVE THE MODERN WAY 


and use a 


REMINGTON-RAND ELECTRIC SHAVER 


It really does es a better, more pleasant and quicker 
shave than the blade and soap method. 

We are seo convinced you will ee, that we shall be 
pleased to send either mode! on TEN DAYS’ FREE TRIAL 
on receipt of deposit. 

THE ‘FOURSOME’ (for avorage beards). Cash 
£7/16/5, or 30/- with order and 7 monthly instalments of 
20/-. 

THE ‘ FIVE’ (fer stubborn beards). Cash a 17/7, or 
50/- with erder and 7 monthly instalments of 

Both models supplied in beautiful silk lined pan Prompt 
despatch per registered post. Write for the free Reming- 
ton Brochure. 


All goods despatched carriage paid. Cash orders 
by return. Descriptive literature available on 
request. Kindly enclose stamp. 


The LTD. 
L.R. SUPPLY COMPANY 


(LONDON RADIO SUPPLY CO.), 


BALCOMBE, SUSSEX 


Wireiess Worip JANUARY, 1951 


TWO SPEED-MOTOR. At the turn of a switch you have two speeds 
33.1/3 or 78 r.p.m. The Turntable is a full 12° diameter ; its main spindle 
precision ground and lapped, runs in phosphor bronze bearings. The 
synchronous motor ts virtually vibrationless and is suitable for playing 
standard, transcription and microgroove recordings 
Retail price without pickup - - £13 15 0 
Purchase Tax - : - - - - £5 192 


SUPER LIGHTWEIGHT PICKUP for standard and microgroove recordings 

The interchangeable heads are fitted with an easily replaceable armature 
system complete with a semi-permanent sapphire. Armature mass 20 
milligrams. Extremely low mass at needle point (4/5 m.g. only) allowing for 
reduction in downward pressure to 10/12 grams for standard recordings, 
and 5/7 grams for microgroove recordings. 
Prices: With one Head - £4 0 0, plus £1 14 8 Purchase Tax 
Extra Heads. each - - £2 10 0, plus £1 1 8 Purchase Tax 
Spare armature System with Sapphire, 14/8 including Tax. 


THE CONNOISSEUR Varicroove Recording Unit. 33.1/3 and 78 r.p.m 
100 to 300 GROOVES PER INCH continuously variable. MOVING COIL 
CUTTER HEAD of entirely mew design. Patented method of suspension 
allowing use of large magne’ system, producing sensitivity and response 
hitherto unobtainable. All patterning effects eliminated, allowing micro- 
groove recordings to be made with ease 
15 ohms impedance Frequency response 30 - 15.000 cp.s 
LESS THAN 5 WATTS required to fully modulate 
Price £130 0 0 


ALSO HIGH FIDELITY AMPLIFYING EQUIPMENT 


id 
ac gowet you wren 


AK NL ane A 


from your D.C. supply 


nith a 


Valradio <>. inc. CONVERTER 


_—— 


Models for Electric Gramophones 


from £8 Os. Od. plus 10% VISUAL NULL INDICATOR 


Models for Radio-Grams for A.C. Bridges 
@ <Autochange Radio-Grams Range 40 c/s to 20 kc/s. 


s Radios The Sensitivity which is adjustable from 
@ Televisions, etc., from £10 15s. Od. zero is higher than that of headphones. 
pias 10° It is very robust and will withstand 
considerable overloads — no acoustic 
Descriptive literature from the manufacturers :— shock. Operates on A.C. mains. 


Valradio Ltd. *. Fortess Road, London, N.W.5 BALDWIN INSTRUMENT co. LTD. 


Telephone: GULliver 5165 
Oversvas Enquiries to nearest E.M.1, Organisation Depot DARTFORD, KENT Dartford 2989 & 2980 
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A 100 Watt perme 


The outstanding features of this Philips Amplifier 
include: a high degree of voltage amplification; an 
output of 100 watts; and very little waste heat, giving 
cool running and long life. The output is well maintained 
even at extremes of the audio spectrum, and generous 
negative feedback taken over the output transforme: 
provides excellent loudspeaker damping. 


A Diffuser Loudspeaker 


This Philips all-metal central Diffusion Loudspeaker 
is for ceiling mounting or suspension. It is attractively 
finished in a pleasing shade of cream that will harmonise 
well with any type of surrounding. Dimensions are 
15in. diameter, 8in. deep. The loudspeaker is fitted to 
Philips type 9803 unit, and has a 100 volt transformer 


tapped for 1, 3 and 6 watt operation. 
Send for literature covering the full Philips range of S.R.E. 


[PHILIPS] 
ALSO MAKERS OF : 
S RADIO AND TELEVISION RECEIVERS, 


LAMPS AND LIGHTING EQUIPMENT, ETC. 
LIMITED . 


AMPLIFIER DEPARTMENT, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 
A687 A 


YOUR EQUIPMENT CAN HAVE THE PROFESSIONAL LOOK —— 


BY USING WODEN POTTED COMPONENTS 


Woden Potted Transformers and Chokes ensure a 
clean iayout with uniform smart appearance. They 
are used hy many leading Radio and Television 
Manufacturers and this is sufficient testimony to the 
high standard of efficiency which characterize these 
components. Available for ‘“ Wireless World * 
Williamson Amplifier, * Electronic Eng.neering ~ 
Home Built Televisor and other popular circuits. 


THE EQUIPMENT SHOWN IS THE TOP BAND CABINET 
TRANSMITTER AS DESCRIBED IN THE “SHORT WAVE 
MAGAZINE.” 

SEND FOR ILLUSTRATED LITERATURE AND PRICE LISTS 
OF OUR COMPLETE RANGE 


on 


SS  MOXLEY ROAD BILSTON STAFFS 


L Soe OC N ee ce: 
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FOR THE DISCRIMINATING PA MAN 


PORTABLE BATTERY MAINS AMPLIFIER BM40 


WWE 


An attractive appearance and unique construc- 
tion combined with first-rate performance give 
this instrument a hallmark of distinction. Peak 
power 40 watts, 30 watts undistorted. Designed 
for both A.C. Mains and 12-volt battery opera- 
tion. Provision for independent electronic 
mixing of two microphones and one gramophone. 
channel. Built-in vibrator. Special tone control 
circuit, with independent bass boost and 
cut, and treble boost and cut. 

These and many other features make the BM4o 
the most up-to-date amplifier available. 

List price £45. 


An ideal equipment for mobile applications, 
giving crisp, clear messages. The outfit com- 
prises: 1§ watt amplifier for either 6 volts or 
12 volts operation; hand microphone type 
M.C.B., and co-axial weatherproof loudspeaker. 
A gramophone input and battery-saver switch 
are incorporated. 

List price £42. 


30 WATT PORTABLE AMPLIFIER PA30/B 


A 30 watt amplifier for public address men. 
Inputs for moving coil or ribbon microphones 
and gramophoie. Tone control. Illuminated 
panel and output signal level indicator. Outputs : 
7.5, I§ ohms and 100 volt line. Operates from 
200/250 volts A.C. mains, or 12-volt battery 
when used with battery adaptor unit type LT30. 
An ideal equipment for P.A. vans, general 
installations and outdoor requirements. Supplied 
in a handsome portable case. 

List price : PA30/B Amplifier, £35. 

LT30 Battery Adaptor, £12 10s. 


. SS 
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Managing Editor: HUGH S. POCOCK MLE.E 


EDITORIAL COMMENT ; . 
SAFETY PRECAUTIONS. By F. C. Connelly 
NERVE COMMUNICATIONS ; si 
RIBBON LOUDSPEAKER. By P. L. Taylor .. 
PROFESSIONAL SOUND RECORDING 
TEMPORARY VISION AERIAL. By F. D. Bolt 
WORLD OF WIRELESS .. 
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preceding month) by ILIFFE & SONS LTD., Dorset House, VECTOR DIAGRAMS. By “ Cathode Ray” .. i 
Stamford Sc., London, S.E.1. Telephone: Waterloo 3333 SHORT-WAVE CONDITIONS. By T. W. Bennington 
(60 lines).. Telegrams: “Ethaworld, Sedist, London.” FLYBACK E.H.T. BOOSTER. By A. H. B. Walker 
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Home and Overseas, £1 7s. Od., U.S.A. $4.50, Canadas4.00 UNUSUAL LADDER FILTER. By F. G. G. Davey 
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Coventry 8-10, Corporation Street. UNBIASED. By “ Free Grid” 
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CERAMIC SWITCHES 


For applications where only the best is good enough. 
Stators and rotors of “ Frequentite” ceramic. Al! contact 
members of silver alloy. 


Wright and Weatre Limited 


138, SLOANE SI LONDON - S.\ 
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Important trends in 


The double triode ECC81 has, like 
the nonode EQ80, been included in 
the Mullard World Series of tele- 
vision valves primarily with a view 
to meeting the requirements of the 
television systems of othercountries. 
Although on the British television 
waveband the choice between a 
T.R.F. and a superheterodyne cir- 
cuit is very much a 
individual preference, for the very 
much higher frequencies employed 
overseas there is no alternative to 
a super-heterodyne circuit. 

For the British television band the 
EF80 pentode is the obvious choice 
both as an R.F. amplifier and as a 
frequency changer. For frequencies 
in the range 100 Mc/s to 300 Me/s, 
the performance of triodes in these 
stages is superior to that of pentodes 
mainly because of their inherently 
low noise factor. 

The ECC81 is an all-glass double 
triode on the B9A (Noval) base, 
and is intended primarily for use as 
oscillator-mixer or as R.F. amplifier 
on television sets operating on fre- 
quencies between 100 Me/s and 


300 Mc/s. 


matter of 


VALVE DESIGN 


MULLARD DOUBLE TRIODE ECC81 


The provision of two high-quality 
triodes with separate cathodes in a 
single envelope ensures maximum 
circuit economy and _ flexibility. 
Normally, two ECC81 valves will 
be used, one as an R.F. amplifier 
the 
changer. 
For 


several alternatives are available. 


and other as frequency 


the amplifier application 
For example, the two triode sections 
may be used separately for two 
different frequency bands, or may 
be strapped together to form a 
single triode with double the mutual 
conductance and half the anode 
resistance. Another arrangement 
is a two-stage amplifier in which 
one half of the valve is operated as 
a grounded-cathode amplifier and 
the other half as a grounded-grid 
amplifier. When a balanced circuit 
is required, the two sections may be 
arranged in push-pull. 

In high-frequency, wide-band 
receivers, the most important fea- 
tures of the frequency changer are 
low mixer noise level and high 
oscillator mutual conductance. The 


ECC81 fulfils both requirements. 


RATINGS AND CHARACTERISTICS 


Heater Centre-tapped. Suitable 
for series or parallel operation, 
A.C or D.C. 

Vi 

Ih 


Capacitances 
Section | Section 2 
Cog 
Ce-k 
Ca-k 
Chek 
Cy’-g" 
Ca’-a” 


yuk 
uaF 
up 

up 
uu 
uu 


Characteristics (each section) 
170 2 
—1.5 -1.5 Vv 
9.0 mA 
Em 5.5 mA/V 
u 54 
r, 9.8 


Limiting Values 

Vatb) Max. 

Vv, max. 

Pp. max. (each section) 

I, max. (each section) 

Rg. max. 

Rn-& max. 

Vin max. 

V;, max. during warming-up period 
(For V;, normal=6.3V) 9.5V 
(For V, normal = 12.6V) 19V 


Reprints of this article together with 
additional data may he obtained free 
of charge from the address below 


Coco 
A 


MULLARD ELECTRONIC PRODUCTS LTD., 
TECHNICAL PUBLICATIONS DEPARTMENT, 


CENTURY HSE., SHAFTESBURY AVE., W.C.2. 
MVM146 
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Fire and Shock 


T would be unwarrantably alarmist—indeed, 

quite untrue—to suggest that domestic broad- 

cast and television receivers are serious sources 
of electrical dangers to their users. On the con- 
trary, by their nature and method of use they are 
probably responsible for fewer fires and cases of 
shock than any one of half a dozen household elec- 
trical appliances. However, it seems well estab- 
lished that fires ascribed to receivers are on the in- 
crease. Though the actual number may be trivial, 
the curve is rising very steeply. Further, the fire 
risk due to television is disproportionately large as 
compared with sound-only sets. One of the reasons 
for the increase, no doubt, is that the average age 
of sound receivers is increasing; many are over 
ro years old. Television troubles may be partly 
due to the newness of the design technique. 

Electrical engineers in the old-established branches 
are apt to express disapproval at the absence from 
radio receivers of the protective measures to which 
they are accustomed, but, when pressed to go into 
details and to make constructive suggestions, they 
are generally forced to concede that methods 
applicable to other appliances would be either im- 
practicable or ineffective. Perhaps, though, there 
is a grain of truth behind these strictures; some 
designers in the rapidly growing radio art, con- 
cerned mainly with fundamental developments, 
may feel inclined to take safety precautions in their 
stride. Others may still be influenced by the practices 
of an earlier epoch when radio equipment was de- 
signed for operation entirely by those trained in its 
use, and not by the ordinary householder. There 
was a day when transmitter h.t. bus-bars were un- 
guarded and when the user depended entirely on 
his nose for warning that something should be done 
to check an incipient fire. 

Be that as it may, all designers are now well 
aware of the problems involved, and it is all to the 
good that they should be freely discussed, as there 
is still divergence of opinion as to which precautions 
are most effective. An article printed on another 
page describes the general nature of fire and shock 
risks, and also deals with some of the more widely 
accepted protective devices and methods of attack. 
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Of these devices, the so-called temperature fuse 
is the most interesting. The conventional electrical 
fuse, depending for its protective action on the 
passage through it of an excessively heavy current, 
has a distinctly limited application in radio equip- 
ment. The temperature fuse, which can be 
arranged to interrupt an electrical circuit when the 
temperature of a component to which it is attached 
(or of the surrounding air) reaches a dangerously 
high level, overcomes many of the disabilities of 
the older method. Some of these disabilities can, 
however, be overcome by using time-delay fuses 
which are not “‘ blown’’ by surges. In its cheap- 
est and simplest form the temperature fuse consists 
of a short conductor of low-melting-point alloy, 
but a number of rather more complicated arrange- 
ments are possible. 

Devices of this kind have been used for some 
time and are standard articles of commerce. Some 
temperature fuses can be reset by the user, but we 
imagine the kind favoured for domestic radio sets 
will require attention from the service technician, 
who will at the same time investigate the cause of 
the rise in temperature that caused the fuse to 
“break.” 

Fortunately, the extra precautions that meet 
with favour are not unduly costly, nor are they 
likely appreciably to increase the susceptibility of 
a receiver to develop faults in normal service. 

Information as to the precise causes of fire (and 
to a lesser extent shock) brought about by domestic 
receivers is hard to come by. We suspect in many 
cases the associated section of the domestic wiring 
is as much to blame as the radio equipment proper. 
For instance, judging by correspondence and our 
own observation, it is all too common to find elec- 
trical outlet sockets switched in the ‘‘ dead”’ lead. 
However, that is no reason why radio sets should 
not be as far beyond suspicion as all reasonable pre- 
cautions can make them. None of us want a state 
of affairs to arise where the reporters of the lay 
Press, instead of ascribing the causes of a fire to 
the classical ‘‘ fusing of an electric wire,’’ decide 
there is more news value and modernity in fires 
caused by ‘‘a faulty television receiver.’’ 
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Reducing Fire and Shock Risks in Domestic Receivers 


By F. C. CONNELLY, Ph.b., A.M.LE.E. (Murphy Radio) 


URING the past two or three years there has 


been considerable interest, both in this country 


and internationally, in the safety aspects of 
domestic electrical equipment. Radio apparatus has 
naturally been included in the discussions and a con- 
siderable amount of work on the problem has been 
carried out in the industry. It should not be assumed 
from this that radio receivers have been found to be 
a serious source of danger; they are, in their normal 
state, probably much less likely to cause accidents 
than many other domestic appliances. Nevertheless 
there have from time to time been fatalities from 
shock or fire, nearly always due to mishandling by 
the user or to deterioration of components within the 
receiver. Because of this several organizations repre- 
senting the various interests connected with radio and 
television have been attempting to reduce these 
already small risks to even smaller dimensions 
In this country the British Radio Equipment Manu- 
facturers Association has taken an active part in 
investigating possible trouble and the 
British Standards Institution is in the process of 
redrafting BS415 to accord with current develop- 
ments. In some countries, notably the Scandinavian 
ones, compliance with the national safety specifica 
tion has to be certified by the official testing labora 
tory before a receiver or other domestic appliance can 
be marketed Naturally there has been a tendency 
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A typical temperature fuse fitted to a mains transformer. 
The primary circuit is completed through the replace- 
able stirrup joining the two contact strips. The inner 
strip of copper is inserted between the windings when the 
coil is wound and if the temperature becomes excessive 
the stirrup, which is joined together by low-melting- 
point alloy, flies apart under the action of the outer 
spring strip. 
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for each country to decide upon slightly different 
requirements and this has hampered international 
trading; in consequence several meetings of the radio- 
communication committee of the International 
Electrotechnical Commission have been devoted to 
discussion on the points of divergence and at the 
recent I.E.C. meeting in Paris a very large measure 
f agreement was reached. Representatives of both 
the testing institutes and the manufacturers are 
present at these meetings so that a balanced solution 
can be found 

In Britain the electrical supply organizations have 
favoured the earthing of exposed metal parts on 
electrical appliances of all kinds as an important 
measure of safety. To meet the earthing require- 
ments portable apparatus has usually to be installed 
with three-core cables and three-pin plugs, although 
certain exceptions are permissible. From safety con- 
siderations it would appear to be desirable that radio 
receivers, too, should be installed with three-core 
leads to ensure the efficient earthing of exposed metal 
parts, including (as regards mains frequencies) the 
verial and earth leads, pickup, loudspeaker, etc 
Unfortunately the requirements of safety and reduc- 
tion of man-made interference are likely to be in 
conflict here and some alternative to the earthing 
technique would be desirable. On the continent, 
earthing of domestic appliances is not the usual 
practice and little reliance is placed on it. As prob 
ably the majority of users of radio sets even in this 
country have no facilities for connecting their 
apparatus to an earth continuity conductor in their 
house, earthing can at best only be regarded as an 
additional precaution rather than a primary method 
of ensuring safety. 

Possible Dangers.—The principal electrical dangers 
which can arise in a receiver are shock from touching 
some live part of the apparatus and fire from over- 
heating. The reason why so much thought has been 
given to these hazards in receivers is not the fre- 
quency of their occurrence but the fact that the 
circuits of these devices are much more complicated 
than those of most other domestic apparatus. 
Straightforward fuse protection, for example, is often 
impracticable owing to the large current surge which 
occurs when a set is first switched on. Again, the rise 
in input current due to a fault in one part of the 
circuit may be too small to ensure operation of a fuse 
in the mains circuit and yet the consequent overheat 
ing in that part may be sufficient to start a fire. Fires 
in radio equipment, particularly television, are 
wctually a greater cause of anxiety than shock risks 
and much of the recent work has been concerned with 
means of minimising the effects of overheating follow- 
ing the breakdown of insulation. 

The most important development in the pursuit of 
an improved standard of safety is the recognition that 
certain components or methods of construction may 
become faulty during the life of a set in such a manner 
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as to endanger persons using it. According to this 
principle a receiver cannot be considered to be com- 
pletely safe unless it remains free from danger even 
when these components have failed. The faults 
which are expected to occur are mostly breakdowns of 
insulation such as that of an electrolytic capacitor, or 
between the electrodes of a valve; when a short-circuit 
occurs at any or all of these doubtful points, the 
equipment should either remain safe or protective 
devices must come into operation to disconnect it 
from the supply mains. It is convenient in what 
follows to describe an apparatus as operating under 
‘normal conditions ’’ when it is in the state in which 
it was designed to be used and under “fault con- 
ditions’’ when artificial short-circuits (or in some 
cases open-circuits) have been applied to any or all 
of the points specified as being of doubtful insulation 
(or liable to disconnection). 

‘Normal Condition.’’—Taking first of all ‘“‘ nor- 
mal conditions,’’ so long as a receiver remains in the 
state in which the designer intended it to be the risk 
of an accident is very small. Naturally no designer 
would knowingly turn out a model in which he 
thought there was a risk of contact with live parts 
or in which excessive temperatures were reached. It 
is, however, somewhat a matter of opinion as to what 
is, for example, the highest permissible operating 
temperature for a particular kind of material and also 
exactly what degree of protection is required against 
contact with live parts—it would no doubt be possible 
to get a shock from almost any mains-operated device 
if one were sufficiently ingenious in poking knitting 
needles and such things into it! To arrive at a 
uniform standard of safety in respect of contact with 
live parts it is necessary to adopt standardized contact 
devices which are applied to different parts of an 
apparatus to see whether they can be made to touch 
dangerous points. For most situations an artificial 
‘standard finger’’ is used (Fig. 1); this is 12mm 
diameter and 80mm long, tapered and flattened at 
the end to represent the general shape of a human 
finger and provided with two joints which can be set 
to any angle assumed by a real finger. In addition 
to this general test, certain parts such as control shafts 
on sets with live chassis are checked for accessibility 
with special test devices, such as a 2mm flexible cord. 

On the fire risk side the temperature rises of the 
working parts of reputable receivers under normal 
operating conditions are nearly always well below the 
danger point, but, again for uniformity, maximum 
working temperatures for different classes of materials 
are laid down in test specifications as well as the 
highest allowable temperatures for external parts such 
us control knobs, cabinet, etc. 

** Fault Conditions.’’—As already indicated, com- 
pliance with ‘he requirements for ‘‘ normal opera- 
tion’’ involves few departures from usual practice 
ind most current production receivers satisfy these 
conditions. It is in providing the protective arrange- 
ments to ensure safety from shock and fire under 
fault conditions (when any part which cannot be 
reasonably considered completely reliable has 
broken down) that most of the ingenuity is required. 

The parts which are generally considered to be 
liable to breakdown, besides the electrolytic capacitors 
and valve electrode clearances already mentioned, 
include rectifiers of any type, variable and _ air- 
dielectric capacitors, varnish or enamel layers 

except as inter-turn insulation in coils) and any 
creepage or clearance distances in air or in vacuo 


WrreLess WorLD, JANUARY 1951 


less than certain figures laid down. To prevent 
danger when a failure occurs in ane af these parts 
the designer has several courses open to him: he 
can avoid the use of the components in question, 
arrange that no danger is present even if they are 
short-circuited, or, thirdly, employ fuses or other 
overload devices to disconnect the circuits. The 
first method—refraining from using the parts 
named—is hardly practicable in all cases. It is 
sometimes not difficult, as in the case of an output 
transformer subjected to a large current because the 
output valve electrodes are short-circuited, so to pro- 
portion a part that it can take the overload without 
reaching dangerous temperatures or failing in 
primary-secondary insulation, but usually the 
designer has to apply the third method of finding a 
way of providing protection by some form of cut- 
out. 

It must not be forgotten that safety from shock as 
well as fire risks is involved under fault conditions. 
For example, the clearance distances between any 
live parts and any accessible metal parts must never 
be less than the specified distances, nor must paint 
or textile material be used as the sole insulation for 
live parts; these would have to be short-circuited 
during the fault test. Aerial, earth, loudspeaker 
and pickup sockets must, in principle, be considered 
as accessible parts, even if the sockets are so 
recessed as to prevent contact with the standard test 
finger, because the user is liable to connect bare, or 
lightly insulated, leads to these points when install- 
ing his receiver. In consequence of this, the insula- 
tion between high-voltage points and these circuits 
must not depend on air-dielectric or variable con- 
densors nor must it be possible for a breakdown 
between any pair of valve electrodes to put an un- 
safe voltage on these sockets. The case of an output 
transformer already mentioned is a more complicated 
one, involving, as it does, both fire and shock con- 
siderations. Generally speaking, however, fire is 
the most likely contingency which has to be met 
under fault conditions and some typical problems 
and their solutions will be examined. 

‘*Tsolated Apparatus.’’—Take first of all an A.C. 
receiver supplied from the mains through a double- 


Fig. 1. A ‘‘ standard finger ’’ for checking whether 
live parts are sufficiently guarded against contact. This 
device has been standardized internationally. 
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wound transformer—an “‘ isolated ’’ receiver as it is 
described in ‘‘safety’’ terminoiogy (see Fig 2). 
Short-circuits in the heater or pilot lamp circuits 
or in the h.t. rectifier, reservoir capacitor or per- 
haps even in the smoothing capacitors are bound to 
increase the current through the mains transformer 
primary to an appreciable extent and it might at 
first sight have been considered satisfactory to deal 
with these faults by inserting a fuse in the primary 
circuit.’ Unfortunately, this is not such a straight- 
forward method as might have been expected, 
because at the moment of switching on a very large 
current surge may occur The magnitude of the 
peak current reached depends on the instant in the 
applied voltage cycle at which the switch made con 
tact, completion of the circuit near a voltage zero 
resulting in a large current surge and at a voltage 
maximum little or no excess current. Special fuses 
having a long time-delay can sometimes be used 
satisfactorily in these conditions, but a more sensi- 
tive method of discriminating between faults and 
switching surges is to fit a cut-out which depends for 
its operation on the temperature of the transformer 
windings themselves. The transformer itself is, of 
rendered completely safe by this means 
because it can never attain a dangerous temperature 
as the current is cut off before this happens. One 
way of constructing the thermal cut-out uses a low- 
melting-point alloy to bridge a pair of sprung con- 
tacts in the primary circuit whilst another incor- 
porates a bi-metallic strip. The latter method can 
be arranged to permit resetting by means of a 
button—this may or may not be advantageous. 
There seems to be little doubt that the heat-fuse 
method is the most satisfactory way of dealing with 
potential short-circuits in both 1.t. and in the good- 
regulation sections of the h.t. circuits in ‘‘ isolated ”’ 
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The low-current circuits supplying the 
screens and anodes of early stage~ valves, however, 


remain unprotected, and unless other precautions 
are taken there is a danger of fire due to overheating 
of the feed resistances if the electrodes concerned 
become connected to, say, the cathode or suppressor 
grid. The resistance involved can, depending on its 
value, either be made of such a rating as to be able 
to withstand the full voltage of the h.t. supply with- 
out danger of fire, or it can be of a type (such as 
‘wire wound’’) that it burns out without risk of 
setting fire to surrounding components or wiring. 
If this latter alternative is adopted care must be 
taken in the location of the resistor; e.g., it may be 
mounted on fireproof supports above the chassis. 
This is a Convenient way of dealing with smoothing 
resistors used in the simpler types of receiver instead 
of smoothing chokes. They are usually of the order 
of 2,000 ohms and cannot therefore be made capable 
of withstanding the full h.t. without considerable 
expense. Smoothing chokes, if used, are likely to 
have a good margin of safety from the temperature 
rise point of view, as they are generally designed to 
have a low voltage drop. It may therefore be 
possible to short-circuit a smoothing capacitor on the 
output end of such a choke without causing the tem- 
perature rise to exceed a safe figure; if not, an h.t. 
line fuse may be required. Connected in series with 
an inductive element there is little likelihood of 
spurious operation due to current surges when charg- 
ing up capacitors as the set warms up. Summing 
up, the greater part of the ‘‘isolated’’ type of radio 
receiver can be protected by the provision of a 
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thermal device built into the mains transformer, 
whilst fire risks in the remainder can usually be 
dealt with by suitable positioning of feed resistors. 

**Non-Isolated’’ Sets.—The ‘‘non-isolated’’ (or 
a.c./d.c.) type has problems of its own and requires 
different methods of treatment.. Even to meet safety 
requirements under normal conditions of operation 
current practice may have to be modified in some re- 
spects, notably in the amount of attention which is 
paid to the isolation of aerial, earth and pick-up 
sockets from the mains. It has now been established 
that well over 90 per cent of persons can feel a current 
of 0.5 mA (r.m.s.) at mains frequencies and it is ob- 
viously desirable that it should not be possible to 
draw currents exceeding this figure from any access- 
ible point on an equipment. In that connection the 
sockets for aerial, earth, pick-up and loudspeaker 
should be regarded as accessible even if the terminal 
points themselves are recessed or otherwise protected 
since the user may connect bare or lightly insulated 
wires to them. Limitation of the permissible current 
to 0.5 mA, however, may involve serious restrictions 
in the design of the signal- and audio-frequency por- 
tions of a receiver circuit: as numerous tests have 
shown that currents up to at least 5 mA can be passed 
between the hands or hand and foot without produc- 
ing cramping of the muscles and consequent inability 
to let go, currents up to about 2 mA are probably not 
dangerous although quite unpleasant. This does not 
window cleaners, 
painters and others may come in contact with the 
aerial wires when perched precariously on ladders, 
etc. Under these conditions, of course, only a very 
slight shock may cause a fall with serious conse- 
quences. As it is usually possible to restrict the mains 
frequency current through the aerial to figures well 
below 0.5 mA without prejudicing the R.F. perform- 
ance, a blocking capacitor of approximately 0.001 «F 
should be inserted in series with the aerial terminal, 
or other similar measures adopted (see Fig. 3). 

Non-isolated receivers are usually dependent on 
capacitors for the isolation of accessible parts from 
the mains so that great care has to be exercised in the 
choice of suitable capacitors and in the provision of 
reliable mounting and wiring to ensure that the 
capacitor is not short-circuited externally. An im- 
portant development in recent work has been the 
recognition that a capacitor having an extremely 
long life when subjected to a particular d.c. voltage 
may fail at a very early stage when used on a.c. 
having a peak voltage no higher than this d.c. value. 
Paper-dielectric capacitors having solid impregnants 
(e.g., waxes) have been found to suffer rapid de- 
terioration under 1.c. stresses whereas oil impregna- 
tion gives excellent results. Mica, once specified as 
the height of perfection in dielectrics, is also liable to 
breakdown under a.c. operation at voltages much 
lower than would have been expected from its per- 
formance on d.c. The trouble is due to the formation 
of minute voids within the dielectric. The electrical 
stress at these points is high due to their lower s.i.c. 
and ionization occurs with rapid deterioration of the 
material. Fluid or semi-fluid impregnants are 
naturally much less likely to allow voids to form. 
Because of these possibilities of failure it is obviously 
essential for the designer to specify isolating capaci- 
tors of a type which have been proved to have an 
indefinitely long life under a.c. mains voltage 
conditions. 

Live shafts on non-isolated equipment are a poten- 
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tial danger of shock. Even if the knobs are really 
securely fixed (and this is not always the case) there 
may be sufficient space between the back of the knob 
and the cabinet to allow metal objects to fall through 
and touch the shaft. A tube of insulating material or 
an extension of the knob within the cabinet is advis- 
able to prevent trouble here 

Another feature of present-day non-isolated sets 
which may require attention in order to comply with 
the standards which are now laid down in several 
European countries is the aerial circuit switching 
arrangements. Creepage distances between adjacent 
contacts or between certain contacts and the frame 
of many of the wafer-type switches in general use are 
decidedly less than the requirements demanded for 
the insulation of parts at mains potential. As the 
frame of the switch is usually connected directly to 
the chassis by the mounting bush and in addition 
some of the contacts may also be connected to chassis 
(which is in turn connected to one pole of the mains) 
arrangements will have to be made to ensure either 
that the aerial coupling winding contacts are ade- 
quately separated from the danger points or that the 
coil circuit is itself isolated from the aerial and earth 
SOC ke ts 

When we turn to the safeguarding of non-isolated 
models against fire under ‘‘ fault conditions’’ we 
come up immediately against the fact that there may 
be no central power source corresponding to the trans- 
former in an isolated set and consequently we cannot 
base our protection on a thermal release located be- 
tween the windings. Receivers employing auto-trans- 
formers are, of course, classed as non-isolated and in 
their case the thermal release is applicable but true 
i.c./d.c. apparatus has to be dealt with by current 
fuses. The occurrence of heavy surges at the moment 
of switching on a set (as in the heater circuit when 


Below) Fig. 2. The power supply and audio stages of 
an ‘‘ isolated ’’ receiver showing some of the points 
which have to be short-circuited during a fault test. 
No danger should result if points having corresponding 
letters; e.g. BB, are connected together. Short-circuiting 
AA, BB or CC would result in the operation of the tem- 
perature fuse. Joining DD or FF would cause the 
smoothing resistor to over-heat, but if suitably located 
no harm would result. It is quite practicable to choose 
the wattage of the anode coupling resistor so that 
joining GG does no harm. Short-circuiting HH has 
little effect on the current distribution. 


starting from cold or in the h.t. circuit when switch- 
ing on again soon after switching off whilst an in- 
directly heated valve rectifier is still hot) will often 
present problems. It is seldom possible to secure full 
protection with one fuse ; the heater and h.t. circuits 
have to be treated separately. A long time-lag fuse 
is necessary in the heater circuit and this may be used 
as 4 main input fuse as it can often be chosen to deal 
with short-circuits in the rectifier or reservoir capaci- 
tor. Breakdowns in the smoothing capacitors are, 
however, unlikely to cause a sufficient increase in 
the current to cause the main fuse to blow, owing 
to the limiting effect of the smoothing chokes or 
resistors. A sub-fuse should therefore be used which 
carries only the h.t. current ; as this can be connected 
in series with the choke or resistor, surges are, by 
the nature of the smoothing circuit, avoided and plain 
fuses are usually satisfactory 

As in isolated receivers, the feed resistors of anode 
and screen circuits are best dealt with by choosing 
wattage ratings which will withstand the full h.t. 
without risk of catching fire, or, alternatively, posi- 
tioning them so that there is no danger of adjacent 
components such as waxed coils or capacitors becom- 
ing overheated. 

Television.—Although the foregoing paragraphs 
refer primarily to sound receivers, the principles are 
directly applicable to television sets. The guarding 
of live parts to prevent shock, for example, follows 
the same technique as for radio equipment. At first 
sight it might have been expected that more stringent 
precautions would have been required owing to the 
existence within the receiver of voltages up to 12kV 
or more. When it was the standard practice to ob- 
tain e.h.t. from a winding on the 50-c/s transformer 
through a rectifier these fears would have been justi- 
fied, not only because of the relatively high current 
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which could be drawn from these supplies but als 


on account of the large smoothing capacitors which 
could remain charged after the set had been switched 
off unless discharge resistors were fitted. Now, how- 
ever, fly-back systems of obtaining the accelerating 
voltage for the c.r.t. are very frequently used and 
neither of these considerations applies; it is very un 
likely that a dangerous shock could be obtained by 
touching the e.h.t. supply when a set is working. 

External connections to a, television receiver art 
usually confined to the aerial feeder so that isola 
tion difficulties, even on a “‘live-chassis’’ set are 
not troublesome Che feeder cable itself is usually 
covered by a layer of PVC or similar material, so 
giving an additional measure of protection should the 
isolation fail within the receiver. 

Fire risks, on the other hand, require more atten 
tion—not only are there about three times as many 
stages to give trouble, but also the technique is less 
well established and breakdowns of insulation ar: 
consequently more likely to occur. The line scan 
circuits, for instan often develop several kilovolts 
apart from any step-up winding on the transformer 
for the specific purpose of obtaining e.h.t. supplies 
The necessity for low values of self-capacitance in 
the line scan windings restricts the designer to small 
physical dimensions and increases the difficulties of 
insulating the coils adequately. The use of better 
materials and newer methods is overcoming these 
weaknesses, but there are potentialities for trouble in 
this part ol the receiver 

When a mains transformer is used the temperature 
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many striking resemblances nowa 
tronic devices and the human 
body that it has become fashionable for medical men 
ind engineers to look for analogies in each other’s 
work as a means to the better understanding of their 
Neurologists in particular are tending to regard 
the nervous system, which conveys information about 
the body, as a vast communications network, and are 
hoping that the knowledge of communications en 
will luable in studying the complex 
network on a more scientific 
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This method of approach was perhaps influenced 
by the fact that information is actually conveyed 
along the nerve fibres of the body by electrical im 
Furthermore, these impulses are transmitted 
by sensory organs, such as the eyes and ears, and 
received by motor such as muscles and 
glands, all of which have obvious electrical counter 
parts. The complex groups of nerve cells or ganglia 
existing in .the spinal cord and brain can similarly 
be compared with telephone exchanges or the 
‘‘ brains’’ of electronic control devices. 

Analogies of this sort, however, cannot be taken 
too far, as there are some important differences to 
be considered. For instance, the impulses are not 
conducted along the nerves as they would be along 
wires, but move comparatively slowly (about 80-100 
metres per sec) as a kind of “‘ travelling breakdown 
of the polarizing voltage that exists between the inner 
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fuse can be used to deal with many of the possible 
breakdowns in electrolytic capacitors and rectifiers 
The older technique of obtaining e.h.t. from a wind 
ing on the transformer was apt to present difficulties 
in arranging the temperature fuse because a winding 
of this kind had necessarily to be well insulated elec- 
trically. As good electrical insulators are practically 
always good thermal insulators it was difficult to 
avoid overheating of the e.h.t. coil before the heat 
was conducted to the temperature fuse. The fly-back 
technique has eased matters here as well as on the 
shock side. H.T. line fuses are commonly fitted to 
deal with failures of compqnents in the circuits fed 
from subsidiary smoothing filters where the effect on 
the main h.t. current would be small. As in radio 
receivers, Careful placing of feed resistors liable to 
overheat if short-circuits develop in valves or tuned 
windings is essential to avoid the rapid spread of 
flames. The use of PVC-covered connecting wire is 
another important contribution, as this material does 
not continue to burn of its own accord, whereas 
rubber coverings form easy channels whereby fire 
may spread from one part of a set to another. 

Conclusion.—The recognition that we cannot hope 
to ensure in an apparatus as complex as a radio or 
television receiver that no component ensuring free 
dom from shock or fire risks will ever fail, is bound 
to lead to an improved standard. Protective devices 
are being developed in various quarters to implement 
the proposals that every set should be able to deal 
safely with failures of insulation in components such 
as electrolytic capacitors, valves and switches. 


COMMUNICATIONS 


and outer sheath of a nerve fibre. Furthermore, 
since the process of breakdown and restoration takes 
time to complete, there is a limit to the rate at which 
the impulses can be transmitted and the nerves do, 
in fact, ‘‘cut-off’’ like a filter at a repetition rate 
of about 500 per second. This latter point was raised 
‘“The Nervous System 
1s a Communication Network,’’ held at the I.E.E. 
on 20th November, 1950, when one of the speakers 
isked how was it possible, in these circumstances, for 
us to hear frequencies up to about 15kc/s. In 
reply, the lecturer (Dr. J. A. V. Bates) said that the 
frequency discrimination of hearing was not done in 
the nervous system at all but in the inner ear. This 
had a resonant structure which responded at differ- 
ent points corresponding to different frequencies, and 
since the endings of the auditory nerve fibres were 
spatially distributed over this structure they could 
identify the frequencies by their position and convey 
the result to the brain. The actual repetition rate 
of the impulses along a nerve was merely a measure 
of the intensity of the stimulus, in this case sound. 
Discrimination by position occurs in a similar way 
in the other sense organs, the spatial distribution of 
nerve fibres being repeated at the far end of the 
‘line’’ by a corresponding distribution on the brain 
itself. To carry the information in this fashion, a 
large number of individual channels are required, 
and in the optic nerve of the human eye, for example, 
there are something like a million separate fibres 
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Ribbon Loudspeaker 


Principles of Design and Construc- 


tional Details of a High-frequency 


Unit Making Use of 


Magnetron 


Field Magnet 


By P. L. TAYLOR, m.a. 


HE unit to be described has given excellent 

results and is comparatively simple to make 

The basis of the design is a Government- 
surplus magnetron magnet ; but these vary in dimen- 
gap widths and flux densities, and to enable 
the home constructor to modify the design to suit 
any particular magnet, some elementary theory is 
given which will serve as a guide to the orders of 
magnitude of the quantities involved and to the effect 
of changes in the design on the final results. 

It is well known! that when a sound is propagated 
through air the air particles, normally at rest, are 
set in vibration longitudinally, i.e., along the direction 
f propagation. This movement of the particles 
gives rise to the variation of air pressure, above and 
below atmospheric, that constitutes the sound wave. 
At a particular point in the medium, whenever the 
particles are moving forward (in the same direction 
as the sound) the pressure is above atmospheric, 
and when they move backwards the pressure is 
below atmospheric. It can be shown that, if p 
is the pressure excess and v the particle velocity (not 
the velocity of the sound wave) the ratio p/v is a 
constant determined by the characteristics of the 
medium. This constant is known as the unit area 
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impedance of the medium, and denoted 


We have therefore 


4 
‘ 


For plane waves i air, if p and wv are measured 
in c.g.s. units (dynes’cm*, and cm/sec respectively 
Z,, = 41.2¢.g.s. units. This is only true if the waves 
are plane ; for diverging and converging waves the 
relation between p and v is more complicated, but 
need not be considered here. 

Consider a ribbon carrying a current in a magneti 
field (Fig. 1). It will experience a force tending to 
move it in a direction at right-angles both to the 
direction of the field and the direction of the current, 
This movement will be communicated to the air 
and if the current is alternating the movement will 
also be alternating, giving rise to the radiation of a 
sound wave. But at high frequencies the inertia 
of the ribbon will prevent it moving as much as it 
should, and the radiated power will fall off. Obvious- 
ly, for good high-frequency response as light a rib 
bon as possible is called for; but the matter is not 
quite as simple as that. 

Using the symbols given in Table I, we can write : 
F, = Bal dynes .. .% + - (2) 
F, = 2pabdynes . (3) 

(the factor « allows for the two faces of the ribbon : 


TABLE | 


Quantity 
Magnetic Gen density 
Length of ribbon 
Breadth of ribbon 
Thickness of ribbon 
Density of ribbon materia 
Mass of ribbon 
Resistivity of ribbon mate rial 
Air pressure excess 
Air particle velocity ; 
Displacement of ribbon from rest 
position 
Current through ribbon | 
| Electromagnetic force on ribbon = Bal 


dyne 
Acoustic torce on ribbon 


=2pab dyne 


when there is a pressure excess on one side of the 
ribbon there will be a pressure deficit on the other, 
so that the force on the ribbon will be twice that on 
one face.) Making the assumptions that the air 
particle velocity is equal to the ribbon velocity, and 
that the radiated waves are plane, equation (1) 
hoids and substituting this in equation (3) gives 
F, = 2abZv 


a 

at 

The resultant of F, and F, wiil cause acceleration of 
the ribbon, and, assuming that it moves as a whole 
and has negligible stiffness at its supports, we can 
write 


(3a) 


; \ d?x 

F, F, Man ‘a “et ee - (4) 
Substituting equations (2) and (3a) and the mass of 
the ribbon as given in Table I we get : 
2abZ o abr — se ba (5) 


“di 


the voltage \V 


lBa 


But ribbon is given by 


\ 


and therefore et a 
dt Ba 


d? 
: aB di 


Substituting equations (6) in (5 
\ pabr aV 
aB aB dt 
V aB* pbr dV 
2Z,,b 
Fortunately it is not necessary to solve this equa- 
tion, which connects the voltage across the ribbon 
with the current through it, 1.e., represents the elec- 
trical impedance between the ends of the ribbon due 
to the fact that it is moving. This impedance is 
called the “‘ motional impedance” of the ribbon. 


TABLE Il 


laB = 2Z,,ab 


. (7) 
aB? dt ws 


0.1 e.m.u 
108 e.m.u. 
10° e.m.u. 
10-9 e.m.u 
10° e..0.u 


1 ampere 
1 volt 

1 ohm 

1 farad 

| henry 


Fig. 2. (a) Equivalent circuit of motional impedance 
of ribbon, and (b) with the addition of R,, the d.c. 
resistance 


We may find it by comparing equation (7) with the 
equation of current and voltage in the circuit of 
Fig. 2(a). 
Vv _daVv 
eo a 


Equations (7) and (8) are of exactly the same form, 
so the motional impedance is evidently a resistance 
and capacitance in parallel, where 

aB* 


R = —— e.m.u. 
2Z,,b 
u 
sive 
“aB? 
These electromagnetic units must be 
practical units (Table II) and we get 
aB* E 
R ; 10-° ohm 
2Z,,b 
pbr 
aB* 
But Fig. 2(a) does not represent fully a practical 
ribbon ; for the voltage V in equations (7) and (8) 
is the back e.m.f. produced by the motion of the 
ribbon which in the practical case is much less than 
the e.m.f. applied to the ribbon by a generator. 
The difference is due to the voltage drop in the normal 
electrical resistance of the ribbon (and strictly speak- 
ing also in the inductance of the ribbon and the leads 
to it: but for the moment we may ignore this). The 
equivalent circuit of a practical ribbon is therefore 
Fig. 2(b) where R,, the d.c. resistance of the ribbon, 
is given by 


(8) 


e.m.u 


converted to 


1o® farads (10) 


oa 


R,=- 
oie 


ohms ; ; - ee (11) 
IT 

From this figure we can see that when an alternating 
voltage is applied part of the energy is absorbed 
uselessly by R, and part is radiated as sound ; this 
radiated energy is represented by that absorbed in 
the ‘“‘ radiation resistance’’ R As the frequency 
increases the radiation is decreased by the effect 
of the mass of the ribbon, represented by the shunting 
of R by a capacitance C. 

I'wo considerations enter into the design of a rib- 
bon loudspeaker : first, the efficiency, i.e., the fraction 
of the total energy supplied to the ribbon that is 
actually converted to sound, and second the fre- 
quence y resp mse 

Fig. 2(b) shows that, at a low frequency where the 
effect of C may be neglected, the efficiency » is given 
by 


(12) 


and the radiated power will fall by 3db at a frequency 
at which the voltage across R falls by 3db. This 
is determined by the time-constant T of the circuit 
which, assuming it to be fed from a low-impedance 
source, is the product of C and the parallel combina- 
tion of Rand K,, ie., 
I c RR, 
. (1 
R + R, N3) 
and the radiated power will fall by 3db at a frequency 
given by 


(14) 
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It is difficult to see immediately from the fore- 
going equations which are the most important 
variables to be fixed at the outset in attempting a 
design, as T and 7 are obviously closely related, and 
changing one by altering the design will affect the 
other. We may therefore introduce the idea of a 

figure of merit ’’ given by the fraction 7/T, which 
must be as large as possible since we require » to 
be large and T small. From equations (12) and 
(13), 

” I B? 

6 ( R, pa 
which makes the problem look much simpler, as all 
the dimensions of the ribbon have disappeared. 
rhis equation shows that only two quantities are 
prerequisites of a good design : the flux-density and 
the material of which the ribbon is made. B must 
be as high as possible, and even a small improvement 
is worth striving for as the figure of merit is propor- 
tional to the square of B. It is interesting that it is 
not p and o separately that are important, but their 


TABLE Ill 


Density p 
(gm/cm*,) 
4 r 


3 
a9 
- 
7 


| Resistivity o 
Metal (ohm/em.) 
Magnesium bx 10-8 
Aluminium 
Copper 8.93 
Silver 10.5 
Zine 7.1 

Gold q 

Tin 


.é 
‘ 


12,500 gauss 

1.5 inches 3.3 « 10-3 farad 
0.375 inch 0.31 

0.0003 inch ; 1.7 10-5 see 
17 x 10-3 ohm 9.3 ke/s 
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product. Table III gives the values of po for various 
metals ; magnesium seems: an obvious choice with 
aluminium a close second. In practice aluminium 
is used as it does not tarnish and is readily obtainable 
in the form of foil 

Having obtained as high a value of »/T as possible, 
design procedure is then to choose the ribbon thick- 
ness so that » is about the same as that of the main 
loudspeaker with which the unit is to be used ; 
this in turn fixes T and the frequency response 
As an example, the figures in Table [V apply to the 
aluminium ribbon used in this design. It is interest- 
ing also to calculate the results that theoretically 
could be achieved using the best magnet materials 
that are at present commercially available, and a 
thinner aluminium ribbon. Assuming B 15,000 
gauss, 7 0.2, we find that f-3db 20.6 kc/s and 
tT + 0.00012 InN, 

Horns.—The fundamental assumption was made 
above that the ribbon would be radiating plane waves 
so that we could equate the ribbon velocity and the 


acoustic pressure with Z, (equation (1)). But 


Fig. 3. Illustrating the development of an exponential 


horn. 


Component parts of ribbon loudspeaker before assembly 


3 
3 
a 
: 
} 
i 
‘ 
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for a ribbon in free air this assumption is by no means 
justified, and in practice horn loading is generally 
considered necessary. To quote from p. 120 of the 
reference given earlier “The primary purpose (of 
a horn) is to load the diaphragm at the narrow end 
by increasing the pressure against which it has to 
work and to deliver the energy it receives to the 
atmosphere over an area sufficiently large to avoid 
reflection back into the horn with consequent sta- 
tionary vibration and resonance.’’ In other words, 
a horn is a device for matching the diaphragm (in 
this case the ribbon) into the air and so ensuring 
radiation 

The usual form of a horn is “ exponential ’’ (Fig. 
3) in which the area S, at a distance x from the small 
end (the throat) is related to the throat area S by 
the equation 


i Se™ - 5 os (14) 


efmicient 


In designing the horn two decisions ian to be made ; 
the value of m (i.e., the rate of flare) and the total 
length of the horn 

It can be shown that an exponential horn only 


Fig. 4. Details of ribbon mounting and horn supports. 
(a) expanded section at Y-Y, and (b) partly expanded 
section at X-X. 
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RUBBER 
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—— 9!/4, 


behaves as required above a critical 
which is determined by m; in fact, 


m Ph : ae x - a (15) 


frequency f, 


where c is the velocity of sound (13,500 inches per 
second, since we shall be working in inches for the 
horn dimensions). Below this critical frequency no 
radiation occurs, and the less rapid is the flare 
(i.e., the lower is m) the lower the critical frequency. 
But the ribbon unit must not be allowed to work at 
too low a frequency, even if space for a large horn 
can be found, as the thin ribbon is easily overdriven 
Most of the power in music and speech lies below a 
frequency of about 1,000 c/s so it is wise to arrange 
by means of a crossover network that a normal mov- 
ing-coil loudspeaker which is reasonably satisfactory 
up to this frequency handles the range up to, say, 
2,000 c/s and the ribbon unit the higher frequencies 
The horn can then be designed for a critical frequency 
of 1,000 c/s (giving an m of 0.93 per inch) which ensures 
that the lowest frequency it has to handle (2,000 
c/s) is well within its working range. At the same 
time, the flare is not so rapid as to lead to practical 
difficulties in cutting and bending to the right shape 
the horn material, and yet the horn is reasonably 
small 

The length of the horn is determined by considera- 
tions of the dimensions of the mouth. As pointed 
out above, these dimensions must be ‘ sufficiently 
large to avoid reflections back into the horn " 
within reason the larger the mouth of the horn the 
better. A practical criterion is that the sides of the 
mouth should be about one wavelength at the lowest 
frequency. For the figures given above this is about 
12in., leading to a horn about 6in. long. 

It is not essential that the horn should be of the 
same cross-sectional proportions all the way along ; 
starting from long narrow ribbon this would give 
a horn of an awkward shape. Instead, the rates of 
flare m, and m, of the a, and 6, dimensions may be 
lifferent ; but 

Sz az, 


—" (™a 


and therefore i, m m. In the present design 
m= 0.9 giving a mouth area of about 50 square 
inches with a length of 5 inches. The a, dimension 
expands from 1.5 inches to 8 inches in this length 
so that m,= 0.335 and therefore m,= 0.565 


Practical Details 


Construction.—The magnet used originall, 
produced a field of 9,700 gauss across a gin gap be- 
tween poles 1in by 1r}in; this was increased to 
12,500 gauss by fitting pole-pieces rfin by fin by jin 
of. mild steel strip. Mild steel fillets were fitted 
where the pole-pieces project beyond the original 
poles to even the field distribution. 

It is obvious that a powerful magnet is necessary 
to produce the required flux density in such a large 
volume, together with the inevitable stray field 
Watches and ferrous tools must be kept well away 
from it, and all assembly work should be done away 
from the normal work-bench where iron filings might 
enter the gap. The keeper should not be removed and 
replaced more often than is necessarv 

The ribbon and horn supports (Fig. 4) are made 
of synthetic-resin bonded paper board (‘‘ Paxolin,” 
‘Tufnol,” etc.) Five pieces (two A, two B and 
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one C) of the appropriate thicknesses are cut approx 
imately to the right dimensions and the bolt-holes 
E carefully drilled. They are then bolted together 
and filed to size, and the bottom holes slotted as the 
magnet somewhat obscures them and the bolts have 
to be put in sideways. The pieces A are filed out to 
fit snugly over the poles and fillets, with the inner 
faces flush with the faces of the poles. Pieces B 
have tjin by jin holes for the extra pole-pieces, 
and are filed towards the edges to the contour of 
the horn. The centre piece is cut into four pieces 
C, shaped to the other horn section, allowing room 
for the ribbon clamps D. These are pairs of aluminium 
blocks of jin square cross-section ; one block of each 
pair is screwed to one of the pieces B and extends to 
form a terminal post. The butting faces of these 
blocks are smoothed down on emery cloth on a 
flat surface, to ensure good contact to the ribbon 

rhe ribbon was obtained from a tubular paper 
capacitor—some search was necessary before one 
containing thin enough material was found! Once 
obtained this is cut to the correct width, but consid- 
erably longer than the final length, before removing 
the last layer of paper. After washing in carbon 
tetrachloride to reméve grease, it is smoothed out on 
a sheet of clean glass. (The ribbon has a tendency to 
curl up, and fixing a piece of transparent sticky tape 
to each end greatly facilitates handling.) It is 
corrugated slightly by winding turns of 16 s.w.g 
enamelled wire on a flat former, and pressing the 
ribbon on to the turns with a finger. 

The two horns are made of about 26 s.w.g. tinplate, 
to the calculated dimensions, allowing for the fact 
that the initial part of the horn is formed by parts 
Band Coftheribbon supports. (Ofcourse, the shapes 
to which the tinplate has to be cut are not the same 
as the axial cross-sections of the horns ; the method of 
developing the required shapes is shown in Fig. 5.) 
After bending and soldering along the corners the 
small ends are soldered to channel pieces F in ‘which 
appropriate rectangular holes have been cut. The 
sides of the channels are slotted to pass under the 
bolts in the main structure. 

Assembly.—This is quite straightforward All 
the parts of the main structure are assembled on the 
_ met, with the exception of the smaller clamping 

locks and the shaped pieces C covering them. The 
mister is then laid on its side and the two bolts 
which are now underneath temporarily inserted 
Che ribbon is placed in position and held by the 
adhesive tape on its ends while the small clamps are 
screwed down; excess ribbon can then be torn off 
The remaining pieces C are inserted and one of the 
horns bolted in place, after which the other bolts 
can be loosened and the second horn fixed. Rubber 
washers cut from a car-tyre inner tube are placed 
between the horns and the main structure. Only 
brass nuts and screws should be used throughout. 


General.—Since the ribbon impedance is_ so 
low the leads to the matching transformer must be 
stout and twisted together to reduce inductance, but 
should not be less than a foot long to allow the 
transformer to be mounted well away from the mag- 
aet. Also, the transformer secondary must have a 
low resistance and leakage inductance. As a guide, 
a transformer to match the above unit into 15 ohms 
was wound as follows: 

Core: square stack of Mumetal laminations 
(Pattern 178, Magnetic and Electrical Alloys). 
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EXTERNAL HORN 
STARTS HERE 


EXTERNAL MORN 
STARTS HERE 


VERTICAL HORIZONTAL 


VERTICAL HORIZONTAL 


TINPLATE SHAPE 


Method of marking out sides of horn for 
from flat sheet. 


Fig. 5. 
cutting 


Fig. 6. 
curves 


Calculated and measured frequency response 


2° 
So 
7 

FREQUEMYY (c/s) 


Primary: 4 layers of 10 


20 S.W.g. 


turns each of double 


Secondary : 1 turn of 1in wide copper strip between 
each primary layer (total 3 turns). 

The cross-over network can be designed using 
basic formulae* or more simply from abacs* and should 
be based on a frequency of 2,000 c/s. 


Results 


Impedance Measurements.—Measurement by a 
bridge method showed that for all frequencies above 
about 3,000 c/s the impedance of the unit was substant- 
ially that of Fig. 2(b) with the addition of an induc- 
tance L in series with R,, where L = 6.9 x 10? henrys, 
R, = 2.7 X 107* ohms, R = 6.6 x 10-% ohms, C = 
3-4 X I0-* farads. Below 3,000 c/s the horn is 


* F. E. Terman, * Radio EB ineers Handbook,” p. 249. (McGraw-Hill 
Beatty and Beate io Data Charts” p. 81. ‘diiffe and Sons) 


ll 


operating near its cut-off frequency, the effect of 
which is that Z,, is not entirely a real quantity and the 
impedance of the ribbon differs from that given above 
But above this frequency the agreement of the figures 
for R and C with theory is good. The importance 
of short leads is evident from R,, and L also becomes 
important at the higher frequencies. 
* Frequency Response—Three curves are plotted 
in Fig. 6; one from the simple calculated impe- 
dance of Fig. 2(b), one from the measured 
impedance, and one measured with a calibrated 
microphone. The latter shows well the effect of 
the horn. It is not extended above 12,500 c/s as 
the microphone was not calibrated above this fre 
quency, but aural impressions indicate that the re- 
sponse continues to fall smoothly without either 
peaks or a sharp cut-off. The curve for the measured 
impedance is somewhat misleading ; strictly, it does 
not apply below 3,000 c/s but should fall rapidly. 
Allowing for this, and raising the general level of 
the curve so that its highest point is at 0 db, it 
would show closer agreement with the measured 
response. Otherwise the correlation between the 
curves is reasonable considering the experimental 
errors and the various assumptions made. It may 
therefore be concluded (a) that it is important to 
design the horn for a cut-off frequency at least an 
octave below the frequency, and (b) 
provided values of B and + as given by the simple 
theory are used, good results may be expected. 
In calculating + from B and 7 a value for 7» of about 
0.2 should be In a practical unit the resis- 
tance of leads and of the connection to the ribbon 
itself lower the efficiency to something more nearly 
approaching that of a normal 12in moving-coil 
unit. Even so, it may be necessary to pad down 
the ribbon unit to match the other as has proved the 
case with the writer’s combination ; particularly as 
it may not be possible in practice to obtain thin 
enough ribbon 

Aural Impressions. 


cross-Ove!l 


used 


The improvement in _ high- 
frequency response with the ribbon unit over the 


writer’s 12in speaker (itself considered to be good) 
is most marked, and has been commented on by a 
number of people, both technical and non-technical, 
musical and non-musical. Results compare very 
favourably with two commercial units which the 
writer has heard 


PROFESSIONAL SOUND RECORDING 


N his Presidential Address at the Royal Society of 
Arts to the Association ot Professional Recording 
Studios on December 5th last, the Earl of Harewood 
spoke of the value of direct recording to musicians 
as a medium for self-criticism, and of his own experi- 
ences with recording apparatus. The craft of pro- 
ducing good recordings was one which had to be 
learnt, and one essential was that the mechanism of 
recording should not obtrude on the performer’s 
preoccupation with his art. Having spent large sums 
on initial training for his career as a musician, he 
would not begrudge the few pounds necessary to 
secure a record of his progress under the comfortable 
conditions of a professional recording studio. In 
America recording was now accepted as a routine part 
of orchestral rehearsals; there was ample scope for the 
expansion of professional recording activities in this 
direction in this country 
C. E. Watts (President of the British Sound Re- 


1 


cording Association) followed with a demonstration 
of recent progress in disc recording in which he played 
some remarkably fine piano recordings, made with no 
restriction on lateral acceleration of the groove. 
Unfortunately the life of such records was limited to 
about a dozen playings, even with modern lightweight 
pickups. 

The future of commercial broadcasting was the 
topic chosen for the address by the Vice-President of 
the Association, Derek Faraday. After drawing a 
careful distinction between ‘‘commercial’’ and 
‘sponsored’’ types of programme structure, he 
showed, with examples from recent B.B.C. features, 
how a sponsored system might be introduced without 
any obvious change in the character of B.B.C. pro- 
grammes as at present constituted. Such a change 
would open up a wide field for independent profes- 
sional recording studios. 

Particulars of the Association of Professional 
Recording Studios, and the services offered to 
members are obtainable from the General Secretary, 
M. K. Howells, 14, Wynchgate, Harrow Weald, 
Middlesex 
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74-78, 


son 
Partridge Transformers 
Surrey. 

Long-playing Turntable, an attachment for converting 
normal radiograms, described in a leaflet from Chancery 
Precision Instrument Service, Ltd., 64, George Street, 
London, W.1 

Sound Equipment ; numerous applications covered in 
an illustrated brochure from G.E.C., Magnet House, 
Kingsway, W.C.2 


Wirecess Worip. TANUARY 1951 


JANUARY, 1951 Wrretess WorLp 


~~ 


fese {/4 So yes make Nous! 


VOLTAGE REGULATORS—TYPES 


VR75/30 
VR105/30 


VR150/30 


British made Stabilisers of the above types are now available from stock 


Type VR75/30 


Their electrical character- | 
istics, dimensions and base 

connections are identical to 

the American Counterparts 

bearing the same type 

number. 


NOTE: Some American Type VR105/30 | 


Manufacturers code these valves 
OA3/VR75 
OC3/VRIOS5 
OD3/VR150 


Type VR150/30 | 


| 


Minimum scarting voltage 105 volts 
Neminal operating voltage 75 volts 
Minimum operating current . 5 mA 
Maximum operating current ... 40 mA 


List Price 17/6 


Minimum starting voltage ..... 135 volts 
Nominal operating voltage ...... 105 volts 
Minimum operating current .. 5 mA 
Maximum operating current 4 mA 


List Price 17/6 


Minimum starting voltage .. 185 volts 
Nominal operating voltage - 150 volts 
Minimum operating current ... 5 mA 
Maximum operating current... 4 mA 


List Price 15 /- 


WRITE NOW TO DEPT. 4530 


BRIMAR 


or data sheets on the above valves. TECHNICAL ADVICE SERVICE 


STANDARD TELEPHONES AND CABLES LIMITED, FOOTSCRAY, SIDCUP, KENT. 
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hi gh fidelity 
MICROPHONES / 


FOR PUBLIC ADDRESS, 
RECORDING, 
AMATEUR RADIO 


TYPE MIC 22 


This model. incorporates the famous Acos 
“* Filtercel ” insert giving extreme sensitivity 
and high fidelity. Response is substantially 
flat from 40-6,000 c.p.s. The microphone is 
vibration and shock proof and is not affected 
by low frequency wind noises. Two alterna- 
tive mountings are available for the MIC 22 
head :— 


Pass 


MIC 22-2 is supplied 
as a complete unit 
incorporating an at- 
tractive desk stand 
with cable side entry 


MIC 22-1 is for fit- 
ting to any British or 
American type stand- 
ard floor stand and 
can also be used as a 
hand microphone 


PRICE £6. 6s. (Either Model) 


TYPE MIC 16 


Incorporates the Acos Floating Crystal Sound 
Cell giving a response substantially flat from 
30-10,000 c.p.s. Performance is unaffected 
by vibration or shock and low frequency 
wind noise. As in the case of the MIC 22, 
two alternative mountings are available for 
the MIC 16 Head :— 


© 


hae OPO TELS 


MIC 16-1 is ready 

for fixing to either 

British or American 
MIC 16-2 is a com- type floor stands by 
plete desk stand unit means of a knurled 
with side cable entry 4 ring. 


PRICE £12. 12s. (Either Model) 


COSMOCORD 


LIMITED, ENFIELD, 


MIDDX. 


Temporary Vision Aerial 


Wide-band 


Design at 


——= Four 7/-029 
GALVANISED WIRES 


DURAL TUBES 


INSULATORS 


COAXIAL 
FEEDEPS 


ALUMINIUM PLATE 
STRAIN INSULATORS 


“ 
7/8 DIA. DURAL TUBE 
(10" 6” tons) 


— § au“ 
/e DIA. DURAL TUBES 


Fig. 1. Details of the tem- 
porary vision aerial used at 
the London television station 
while the permanent system 
was being overhauled. 


after nearly 14 years in service the Alexandra 


Dict last summer it became apparent that 
Palace vision aerial and feeder system was in 


need of an overhaul. This could not be done con- 
veniently or thoroughly in the intervals between 
transmissions, and so it was decided to erect a tem 
porary aerial in order to free the original installation 
completely. Accordingly, after two months’ experi- 
mental work a simple form of folded dipole aerial was 
designed, constructed and erected on the top of the 
Alexandra Palace mast, and the service was trans- 
ferred: to it on 16th October for a period of six weeks, 
during which the main feeder was overhauled 
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Folded Dipole of Unusual 


London Television Station 


By F. D. BOLT, B.Se.. A.M.LE.E. (Eng. Div., B.B.C.) 


When conductors of equal size are used in a folded 
dipole (the usual arrangement) the impedance at the 
centre of the driven element is approximately four 
times that of a single straight half-wave aerial, 
namely 3000hms. By using conductors that are un 
equal a useful range of impedances can be achieved, 
and this can be extended by arranging one element 
so that it partly shields the other. Bandwidth is 
dependent on the effective diameter /length ratio of 
the whole aerial, and for a folded dipole it is greatly 
improved by the inherent reactance correction.* 

Recent advances in the manufacture of v.h.f. cables 
have resulted in the production of a cable which will 
carry nearly 5 kW at 45 Mc/s with an attenuation of 
o.2db per rooft. The velocity factor of the cable 
is 0.9. The mean power output of the Alexandra 
Palace vision transmitter during the transmission of 
an average picture is about 7.5kW, the peak white 
power being 17kW. The temporary aerial was de- 
signed to be centre fed by two cables arranged as a 
“binocular pair,’’ the feed point impedance being 
made equal to the characteristic impedance (2x 84 
ohms) of the pair in order to avoid the mechanical 
difficulty of inserting matching devices. 


Construction 


A central element of aluminium scaffold tubing sur- 
rounded by three driven elements was used to give a 
driving point resistance of 168o0hms at 45 Mc/s de 
viating by not more than +10 per cent between 42 
and 48Mc/s. The variation of parallel reactance 
increases the impedance variation to +20 per cent 
over this frequency band. Control of the resistance 
value is obtained either by changing the number 
(coarse control) or the diameter (fine control) of the 
driven elements. The reactance can be varied by 
auxiliary connections between inner and outers near 
the ends of the dipole, but no improvement results 
from such a connection because the inherent parallel 
stub formed by the two elements is shorter than the 
optimum length. Fig. 1 gives the dimensions 
finally adopted, and Fig. 2 shows the aerial as it was 
set up during the testing period. 

The vision transmitter output at Alexandra Palace 
is arranged for driving into a 50-ohm co-axial feeder. 
At some point the two 84-ohm cables had to be joined 
to work in parallel by making one a halt wavelength 
longer than the other. Technically this would best 
be done close to the aerial in order to avoid differen- 


* R.C.A. Review, Vo'. 4, p. 168, October 1933 


The tem- 
porary aerial set up 
for testing. 


Fig. 2. 


REPRE are Betas » 


Fig. 3. This view of the 
temporary aerial gives 
some idea of the general 
arrangement and the 
manner in which the 
two binocular feeders 
are joined in. 


tial phase changes along the 400-foot route due to 
imperfections in the cable characteristics, but 
mechanically it is far easier to accommodate the extra 
half wavelength at the transmitter-end. In actual 
fact the were so little dissimilar that the 
mechanically easier way was adopted after trials of 
both. a 

Test transmissions produced pictures which were 
almost as good as those from the original aerial, the 
field strength over an arc from southwest through 
south to east being within a few per cent of that of 
the usual service. In the north to east direction the 
field strength was slightly below normal, owing to 
the effect of the vertical feeders. Elsewhere it closely 
approached that of the original system and when the 
aerial first came into temporary service the change- 
over was hardly noticed in most areas. The centre 
of the temporary aerial was some 30 ft higher than 
the old 


cables 


Aerial Improvisations 


A good deal of improvisation was exercised in the 
construction of the aerial in order to expedite the 
job. Scaffold tubing and clamps were used where 
possible and aluminium saucepan blanks were found 
to be ideal for end fittings and centre connections. 
[he only erection difficulty was in connecting the 
v.h.f. cables to the aerial after it had been mounted 
on the pole as it was not convenient to assemble them 
before the aerial was erected 

The two cables were hauled up the mast with little 
trouble and cleated to a steelwire rope. 

Fig. 3 is a close-up view of the aerial when mounted 
on its pole (not shown) and seen also is the circular 
aluminium plate to which the feedexg and stand-off 
insulators are secured. 
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AMPLIFIERS FOR 
DISC RECORDING 


Lecture-Demonstration at the B.S.R.A. 


~OME useful criteria for the specification of ampli- 

fiers for high-quality recording were given by 
H. D. McD. Ellis, M.A., M.I.E.E., at a meeting of 
the British Sound Recording Association in London 
on November 24th last. 

The frequency response of B.B.C. recording ampli- 
fiers was 50 to 10,000 c/s + 1 db with a gradual rather 
than a sharp cut-off. Transformers were the limiting 
factor and the economic upper limit of 10kc/s was 
dictated by the characteristics of ‘‘ music ’’ land lines. 
Any reduction of frequency response should be made 
at both ends of the scale; the product of high and low 
frequency limits should approximate to 500,000 with 
a centre in the region of 700 to 800c/s. Distortion 
was best assessed by calculating the r.m.s. sum of 
harmonics in per cent, with each (nth) harmonic 
weighted by multiplying by m*/4. On this basis a 
figure of 5 might well represent the borderline 
between high and medium quality. 

High-quality transducers (microphones and cutter 
heads) were usually insensitive and overall power 
gains of the order of 1z0db were necessary. At this 
level of amplification, noise was a major problem with 
Johnson thermal noise as the limiting factor. In 
general, hum level up to 6db worse than Johnson 
noise could be tolerated; hand-picked valves were 
necessary to ensure adequate freedom from 
microphony. 

The output required for disc recording was con- 


siderable—of the order of 100 VA in the B.B.C. Type 


D equipment. Cutter heads with high inductance 
presented matching difficulties and called for low 
voltage and high current at low frequencies, high 
voltage and low current at high frequencies. It was 
better to express the output in volt-amperes rather 
than in watts. 

After discussing the limitations of feedback, Mr. 
Ellis went on to show how it could be applied with 
advantage to include distortions in the recording 
cutter head In the B.B.C. Type B head a second 
coil monitors the rate of change of flux in the mag- 
netic circuit and provides a voltage which is fed back 
to an intermediate stage of the amplifier to com- 
pensate for distortion of the flux waveform. This 
gives a close approximation to the ideal of feedback 
controlled by the actual motion of the cutter point. 

Volume compression was necessary in order to 
reduce actual sound level changes to the range of 
45 db, which could be accommodated in disc record- 
ing. Manual control by a skilled operator was prefer- 
able to automatic compression, since some distortion 
was inherent in the non-linear characteristic required 
for instantaneous control. The virtue of manual 
control was intelligent anticipation, but some safe- 
guard for carelessness was necessary, and in the 
amplifier used in the Type D equipment an auxiliary 
circuit, biased to cut-off at normal operating levels, 
was arranged to provide automatic overload preven- 
tion for excessive peaks. 

After a general description of a typical B.B.C. 
recording channel, Mr. Ellis gave a demonstration of 
some high-quality piano recording, and showed the 
merits of the latest type of volume indicating meter. 


Wrrecess Worvp. JANUARY 1951 


WORLD OF WIRELESS 


Beveridge Report « New Governors * European Broadcasting 
B.B.C. Television Policy 


Problems + 


Broadcasting Inquiry 


“THE last meeting of the Broad- 
casting Committee, which was 
ippointed in 1949 to consider, under 
the chairmanship of Lord Beveridge, 
the constitution and control of the 
United Kingdom broadcasting ser- 
vice, was held on December 15th 
for the signing of the report. It is 
understood that this report, which 
will summarize the oral and written 
evidence obtained from a consider- 
able number of witnesses and give 
the findings of the eleven members, 
will be presented to the Government 
soon after the Christmas recess. 


B.B.C. Governors 


“TWO new Governors of the B.B.C. 
have been appointed—I. A. R. 
Stedeford, who was a member of 
the Beveridge Broadcasting Com- 
mittee and was previously a member 
of the Television Advisory Commit- 
tee, and Francis Williams, who, 
during the war, was Controller’ of 
News and Censorship at the Minis- 
try of Information. Their term of 
for one year only; the 
B.B.C. Charter ends on December 
31st, 1951 Their appointment 
brings the number on the Board of 
Governors, which controls B.B.C. 
policy, up to eight. 
Lord Tedder, who was appointed 
a Governor last year, has been made 
vice-chairman of the Board in suc- 
cession to the Dowager Marchioness 
of Reading, whose term of office has 
ended 


othce iS 


I.F. Problems 


"THE problem of the choice of 

intermediate frequencies for 
superhets, created by the introduc- 
tion of the Copenhagen Plan, which 
was dealt with by G. H. Russell in 
our September, 1949, issue, has been 
tackled by the Technical Centre of 
the European Broadcasting Union 
(U.E.R.). 

In the November issue of the 
U.E.R. Bulletin in which there is 
an article on the subject, it is stated 
that the members of the Union are, 
so to speak, ‘‘ manufacturers and 
suppliers ’’ of modulated waves, and 
as such they need not, in principle, 
concern themselves with what their 
‘* customers ’’ chose ultimately to do 
with their products. If, on the 
other hand, it can be shown that a 
judicious arrangement of broadcast- 
ing stations in Europe results in 
reception with a minimum of 
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“‘ whistles,’’ then it is considered by 
the Union that its members should 
not dissociate themselves entirely 
from the problem. 

With a view to undertaking a 
closer study of the problem the Union 
has sent a questionnaire to associa- 
tions representative of receiver manu- 
facturers in Belgium, France, Italy, 
Switzerland and to B.R.E.M.A. in 
this country. 


Italian F.M. 


IKE Germany, where in each of 

the three Western Zones there 
has been established a f.m. network 
to alleviate the congestion in the 
medium-wave band, the Italian 
broadcasting service (Radio Audi- 
zioni Italiano) has introduced a 
chain of eight f.m. stations to 
radiate the country’s Third Pro- 
gramme. To meet the needs of 
those outside the service areas of the 
eight transmitters the programme 
is also being radiated on four wave 
lengths in the short-wave band with 
amplitude modulation. 

The new transmitters, which 
operate on frequencies ranging from 
90.9 to 99.9 Mc/s, are located in 
Bologna, Florence, Genoa, Milan, 
Naples, Rome, Turin and Venice. 


Television Progress 


HEN outlining the B.B.C.’s 
policy regarding television at a 
recent conference, the Director 
General, Sir William Haley, quoted 
figures showing the increased amount 
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Steel C.R. Tubes 


of capital expenditure on the service 

from {74,000 in 1947-1948 to 
{914,000 in the current financial 
year and an estimated {1,202,000 
next year. He estimated that 60 
per cent of the Corporation’s income 
in the next three years will be de- 
voted to the development of the 
television service. 

On the question of the inter- 
national exchange of programmes, it 
was learned that a television tran- 
scription service, similar to that 
already existing for sound broadcast- 
ing, is being introduced by the 
B.B.C. to provide British pro- 
grammes for other European 
countries. 

When dealing with the question 
of the transmission of the Test Card 
at times suitable for home construc- 
tors to test their sets, it was stated 
that the main difficulty is the 
shortage of camera equipment and 
studios, which are used _ for 
rehearsals out of transmitting hours. 
The difficulty is so acute that the 
teleciné camera is not infrequently 
used for the present Test Card 
transmissions. 

The progress report on the build- 
ing of the Holme Moss transmitter 
shows that at the end of December 
the mast—which, like that at Sutton 
Coldfield, will incorporate a slotted 
v.h.f. aerial ‘‘in case a v.h.f. trans- 
mitter for sound broadcasting is 
installed ’’—has risen to some 6o0o0ft 

it will eventually be 750ft. A 
stand-by mast, r150ft high, with a 
smaller aerial, is being erected in case 
there is trouble with the main mast 


Ingieten 


Beste ec BREM Bovvees, 


NORTHERN TELEVISION.—The B.B.C. states that the area within which 
reception of Holme Moss can be relied upon is expected to be roughly 
rectangular, as indicated on this map. To show the probable overlap of 
the Midland and Northern service areas some of the field-strength 
contours of the Sutton Coldfield transmitter are included. 
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Medium-power stand-by vision and 
sound transmitters are also being 
installed as a precautionary measure, 
and as a further precaution, the 
power supply for the station is com- 
ing from two sources. As already 
announced, the station will receive 
the London transmissions from 
Sutton Coldfield by coaxial cable 

The 35-kW Marconi vision trans 
mitter will operate on 51.75 Mc/s 
and the 12-kW sound transmitter on 
45.25 Mc/s 

The second of the converted film 
studios at Lime Grove, Shepherd's 
Bush, West London, has _ been 
brought into use by the B.B.C. It 


has a floor area of 5,500 sq ft and is 
equipped with four Pye Photicon 
cameras. All the control gear and 
ancillary equipment for the sound 
ind vision channels and the telecin 
camera are in two idjoining rcoms 
The permanent wiring from -the 
Apparatus and Contro] Rooms to the 
eight camera socket outlets convent 
ently disposed around the studio has 
been carried out in special cable pro 
vided by B.1I. Callenders’ Cables 


ve aa 
Scientific Instruments 

HIS’ year’s Physical Society's 

exhibition of scientific instru 

ments and apparatus—the 35th- 
will occupy two buildings—the main 
building of the Royal College ot 
Science and the nearby Huxley 
Building, South Kensingtor It 
opens on April 6th, when the morn 
ing session will be for members ot 
the Society ind on the 7th oth 
1oth and 11th for holders of admis- 
sion tickets obtainable from the 
Physical Society, 1, Lowther Gar- 
dens, Prince Consort Road, London 
S.W.7 These tickets, supplies of 
which will be sent to learned 
societies ure valid fe her the 
morning or afternoon sssions but 
not for a specified day he morn 
ing sessions will be from 10 a.m. t 
1 p.m and the afternoon from 2 to 
9 p.m., with the exception of the 
7th and 11th when the exhibition 
will close at 5 p.m 

A handbook of the exhibition con 
taining full descriptions of the exhi 
bits will be obtainable from the 
Society early in March 
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Steel C.R. Tubes 


Bik He pres RAY tubes with spun- 
steel conical bodies and glass 
face-plates and necks are now being 
manufactured by the English Elec- 
tric Valve Company. It is claimed 
that the new tube is lighter but at 
the same time more robust than its 
all-glass counterpart, and above all, 
that the design lends itself much 
better to modern mass-production 
techniques. The face-plate is nearly 
flat, thus increasing its effective 
area. 

One size only—:16 in—will 
ivailable. The tube is being mar 
keted by the parent English Ele 
tric Company 


The English Electric 
16-in cathode-ray 
tube, with steel body 
fused to glass face- 
plate and neck, has 
been designed for 
large-scale produc 
tion. 


Science Centre 


OR some years negotiations hav 
been going on for the establish 
ment of a centre in London whicl 
would provide adequate accommo 
dation tor the learned societies. I: 
the House of Commons on Novem 
ber 21st the Lord President of the 
Council announced that it had bee 
possible to overcome the remaining 
obstacles for the adoption of the 
proposals originated by the Royal 
Society for a British Science Centre 
in London. 

Provision will be made for accom 
modating in the Centre the Patent 
Office and its Library, the D.S.1.R 
and other Government scientifi 
organizations as well as providing 
new quarters for many of the lead 
ing scientific societies 

The actual site has not 
announced 


International Acoustics 
A* a result of the proposal put fo 


ward at an international acous 
tical meeting in Marseilles some 
months ago, a new journal, with the 
title Acustica, is being sponsorex 
jointly by the Acoustics Group of 
the Physical Society in this country 
and similar organizations in France 
and Germany. 

The journal, which will cover 
musical, architectural, physiological 
and biological acoustics, will be 
published in Switzerland in either 
French, German, or English with 
abstracts in the other two languages 
The British representative on the 


Editorial Board is Dr. E. G. Rich 
ardson, Physics Department, King’s 
College, Newcastle-on-Tyne, 2 


Television Cables 


UR oft-repeated claim that the 
3ritish 405-line television sys- 
tem, with a bandwidth of 3 Mc/s, 
is the only one that is suitable for 
transmission over the existing inter- 
national telephone cables, was re- 
iterated by a sub-committee of the 
International Telephone Consulta- 
tive Committee (C.C.I.F.) ata recent 
meeting in Geneva. It was empha- 
sized that it would be necessary to 
double the number of repeaters for 
the ‘‘ European’’ 625- and French 
819-line systems 


East African Communica- 
ttons 


A® experimental v.h. beam 
radiotelephone link between 
Nairobi and Nakuru which has been 
in use for more than a year has 
proved so successful that the East 
African Posts and Telegraphs De 
vartment plan to install similar 
equipment linking the major towns 
n Kenya, Uganda and Tanganyika. 
During this year radio equipment 
vill be installed linking the tele- 
shone systems of Kampala and 
Jinja, Jinja and Nakuru and Tanga 
ind Dar-es-Salaam. By 1952 Nairobi 
vill be linked with Mombasa, Mom 
vasa with Tanga, and Dar-es 
Salaam with Dodoma. 

A team of radio engineers is at 
present carrying out a survey in the 
coastal sector of East Africa, the 
results of which should add much 
to the knowledge of v.h.f. propaga 
tion in the tropics. Both the experi- 
mental gear and field survey equip- 
ment—which is mounted in motor 
vehicles to enable tests to be under- 
taken in any part of East Africa— 

ere provided by Marconi 


G.R.S.E. 


“THE need to educate the public to 
the fact that radio servicing is 
highly skilled job and also to 
eliminate ‘‘the dabbler and _ self- 
styled expert’’ is stressed in the 
recently produced’ prospectus of the 
Guild of Radio Service Engineers 
[here are four classes of member 
ship of the Guild, the main objects 
of which are to improve the status 
of those engaged in the ‘‘ repair and 
maintenance of radio, television and 
similar electronic apparatus’’; they 
ire: (a) Full Member—who must be 
over 21, hold an approved certificate 
or have served for five consecutive 
years as a service technician; (b) 
Associate Member—who, although 
over 21, has served for less than 
five years; (c) Apprentice—serving 
under indenture; and (d) Improver 
Membership is not open to principals 
or partners of firms or to those trad- 
ing upon their own account. 
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Particulars of the Guild, which is 
registered under the Trade Unions 
Acts and has branches in Northern 
Ireland, Scotland, N.E. and N.W. 
England, are obtainable from the 
Honorary General Secretary, H. 
Hill, 2, Stevenson Street West, 
Accrington, Lancs. 

It may be remembered that the 
G.R.S.E. is joint sponsor with the 
Radio and Television Retailers’ 
Association of the Radio Service 
rrade Register. 


B.B.C. Appointments 


NOTHER rearrangement of exe- 
cutives and departments in the 
Engineering Division of the B.B.C. 
is announced. A newly formed 
group—composed of the Planning 
ind Installation Department and 
the Designs Department—is to be 
known as the Engineering Projects 
Group. F.C. McLean, who has been 
Head of the Engineering Services 
Group for the past 18 months, 
becomes Head of the new group and 
is succeeded by E. L. E. Pawley, 
who was his assistant. Mr. McLean 
joined the Corporation in 1936 after 
Ir years with Standard Telephones 
and Cables and was largely respon- 
sible for the erection of many of the 
B.B.C. transmitters built during the 
war. Mr. Pawley has been with the 
B.B.C. since 1931 
T. C. Macnamara, who had been 
with the Corporation since 1923, and 
who had, since 1947, been Head of 
the Planning and Installation 
Department, has resigned from the 
Corporation (see ‘‘ Personalities ’’) 
and is succeeded by A. N. Thomas, 
his assistant. Mr. Thomas joined 
the Research Department of the 
B.B.C. in 1926 and in 1938 became 
assistant to the Superintendent En 
gineer (Transmitters) 


PERSONALITIES 


T. C. Macnamara, who, as announced 
above, has resigned from the B.B.C. 
was in charge of the depart- 


where 
ment r msible for planning, commis 


T. C. MACNAMARA 
sioning and installing all the equip- 


ment used by the Corporation, has 
joined Scophony-Baird as Director of 
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Engineering and Production During 
his 27 years with the B.B.C. he was 
largely concerned with the establishing 
of transmitting stations, including 
Droitwich, Alexandra Palace and 
Ottringham. He was Secretary to the 
1943 Television Committee under the 
chairmanship of Lord Sankey 


Air Comdre. B. D. Nicholas, who 
has been appointed Air Officer Com- 
manding No. 27 Group, R.A.F. Techni- 
cal Training Command, has, since 1946, 
successively held the posts of Inspector 
of Signals, No. 90 Group; Deputy 
Director of Radio at the Air Ministry 
and Director of Signals (Organization) 


Percy Good, C.B.E., who had been 
Director of the British Standards In 
stitution since 1939, died on December 
2nd at the age of 70. He was appointed 
Assistant Secretary of the British En 
gineering Standards Association—now 
the B.S.I.—in 1913 and was president 
of the LE.E. in 1947. 


IN BRIEF 


Synthetic Radio and radar equipment 
is used in the training of air traffic 
control officers at the Ministry of Civil 
Aviation’s A.T.C. School at Hurn Air 
port, in addition to normal courses on 
telecommunications and radar. Com 
prehensive training on all aspects of ai: 
traffic control is given both ae new re 
cruits and established M.C officers, 
and since 1948 when the iene opened 
479 British and 23 Overseas officers 
have passed through it. Arriving at 
Hurn by air, Wireless World was safely 
and efficiently ‘talked dow on to 
the runway by pupils who were 
actual operational experience of 
in the Airport’s G.C.A. van. 

Iceland’s new 5-kW transmitter 
Eidar—operating on 611 kc /s—was p 
vided by Marconi’s who supplied 
original 1-kW installation which it re 
places. The Iceland State Broadcast 
ing Service has now placed 
with the company for a 
mitter for a new station at 
which, under the Copenhagen 
shares the 737-kc/s channel with Sp 
Palestine and Poland. Iceland 
ilso ordered a 20-kW long-wave tr 
mitter for erection on the same sit 
the existing 100-kW long-wave stati 
it Reykjavik 


S.W. Listening.—Th: annual short- 
wave listening competitions organize 
by the International Short Wave Clul 
will be held in February. In the first 
of these, contestants have to log | 
tween February 4th and 18th & 
and Central American and West Indi 
stations operating on c.w. or ‘phone 
the 14- and 28-Mc/s bands In 
second contest competitors have to log 
juring the four weekends in February, 
short-wave broadcasting stations in th 
same areas. Entrance forms and full 
details are available from 1.S.W.( 
roo, Adams Gardens Estate, London 
S.E.16, 

Yachtsmen among our readers may 
like to know of the introduction of the 
Yachting World Diary issued for our 
issociated journal Yachting World 
our Publisher, priced 9s 2d, including 
purchase tax. The material in the 52 
pages of reference data ranges from the 
International Code of Signals in full 
colour to the London Underground Sys- 
tem and includes the morse code and 
the times of B.B.C. weather forecasts 


INDUSTRIAL NEWS 


A South African ~y is 
being formed jointly vy .M.I1. 
and H. Polliack & Co. of South Africa 
and a factory is being erected in 
Johannesburg for the manufacture of 
gramophone records. It is understood 
that it is intended at a later stage to 
extend the factory to include the manu- 
facture of other E.M.I. consumer goods, 
including broadcast receivers and radio 
gramophones. 


U.N. Television.—Tenders for tele- 
vision equipment, presumably to 
American standards, called for by the 
United Nations Headquarters, Lake 
Success, include three complete mobil 
camera chains and vision control equip- 
ment. Details are available from The 
Commercial Relations and Exports 
Department (Industries Branch), Board 
of Trade, Room 108, Thames House 
North, Millbank, London, S.W.1 (Refer 
ence C.R.E.(1B)72118/ 50). 

New studios for the broadcasting ser- 
vice in Hong Kong—the technical side 
of which is the responsibility of Cable 
ind Wireless—are to be equipped with 
seven Marconi control consoles. 


Marconi International Marine Com- 
munication Co. has acquired new pre- 
mises at 36, Broad Street, Peterhead, 
from which al] Marconi marine business 
in the port will be conducted (Tel.: 
Peterhead 376) 

A.B. Metal Products, Ltd., have 
found it necessary to extend their 
works at Ynysboeth, Abercynon, 
Glamorgan, into which they recently 
moved, and the factory now covers an 
irea of 72,000 sq ft 


MEETINGS 

Institution of Electrical Engineers 
Radio Section.—Discussion on How 

Reliable is a Radio Valve?"’ to be 

opened by G. H. Metson, Ph.D. M.Sc 

B.Sc.(Eng.), at 5.30 on January 22nd 
it Savoy Place, London, W.C.2 


Cambridge Radio Group.—" The Use 
of Saturable Reactors as Discharge 
Devices for Pulse Generators,"”” by W 
S. Melville, B.Sc.(Eng.), at 8.15 on 
January mth at the Cavendish 
Laboratory 


South Midland 
formal lecture on 


Radio Group.—in 
“ The Operation and 
Maintenance of Television Outsicle 
Broadcast Equipment’’ by T. H 
Bridgewater at 6.0 on January 29th at 
the James Watt Memorial Institute, 
Great Charles Street, Birmingham. 


District.—* Trends 
of De ~ a. oe nt in Radiocommunica- 
tion’’ by Professor Willis Jackson, 
D.Se., D.Phil., at 7.0 on January 22nd 


it the Great Western Hotel, Reading. 


Reading serks) 


British Sound Recording Association 


* Design Requireme nts hog’ Magnet 
Recording Tape’’ by P. T. Hobson at 
7.0 on January 19th a the Royal 
Society of Arts, John Adam Street, 
London, W.C.2 


Television Society 


Leicestey Centre.—" 
Calais "’ by W. 


Television from 
D. Richardson (B.B.C 
Television Service) at 7.0 on January 
toth at the Leicester College of Tech- 


nology, The Newarkes, Leicester. 
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Radio Research 
Report of the Radio Research Board 


T is seventeen years since a report on the activities 
of the Radio Research Board has been issued as a 
separate publication, so that the one covering the 
period 1933 to 1948, which is just published by the 
Stationery Office (price 2s.), is of particular interest. 

‘* Radio Research 1933-1948,’’ as it is called, in 
cludes in its 60 pages not only the official report of the 
Board, of which Sir Stanley Angwin is chairman, but 
also a survey of the investigations carried out under 
the direction of the Board between 1934 and 1947 ; the 
report of the Director of Research—Dr. R. L. Smith 
Rose—for 1948; and appendixes giving the member 
ship of the Board, the papers emanating from the 
Radio Division of the N.P.L., and the constitution of 
the Board’s various committees For the sake of 
continuity with the earlier reports, the Board gives 
a brief account of its activities from 1933-1945, but 
the major part of the public ation is devoted toa more 
detailed survey of the post-war period. 

The report records that a considerable amount of 
time is devoted to the study of the ionosphere and that 
this part of the Board’s work is being extended. This 
work has been centred on the Radio Research Station, 
Slough, where these measurements have been con 


ducted for many years past. In addition, however, 


regular observations of a similar type have been made 


at the sub-stations at Fraserburgh in Aberdeenshire, 
and at Port Stanley in the Falkland Islands; while 
during the latter part of 1948 preparations were made 
for a similar ionospheric observatory to be set up at 
Singapore 

Following the recommendation of the British Com 
monwealth Scientific Official Conference in 1946, the 
possibility of installing ionospheric recording stations 
in Graham Land has been explored and an observa 
tory is to be established on Deception Island. 

The present research programme includes an in 
vestigation of the communication possibilities of the 
shorter being used for radio-tele 
phone relay links and television, and valuable data 
have already been accumulated 

Research into the characteristics and sources of 
atmospheri noise has been developed into a world 
wide survey in co-operation with Australia and the 
United States of America. Sixteen Service and com 
mercial stations now make a schedule of hourly obser 
vations over the frequency band 2.5-20Mc/s. The 
investigation is being extended to the low-frequency 
range of 15 to 500kc/s, and a network of observa- 
tion stations covering this range of frequencies is being 
established 


wavelengths now 


Horn Loading 


HE potentialities of horn loading were demon 

strated at a lecture by R. L West, B.Sx 
A.M.Brit.I.R.E., on ‘‘ Progress in Loudspeaker De 
sign’’ given to the British Institution of Radio 
Engineers on December 18th last, when a 2}-in 
diameter unit of the type often used for monitoring 
purposes in communication receivers was coupled by 
an extension piece to an early Voigt tractrix horn 
with 4ft square mouth. Remarkably good quality of 
reproduction with a full round bass response resulted, 
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and a comparison of the same unit as a direct radiator 
bordered on the ludicrous. 

This was, of course, a rather special case, and the 
more advanced types of direct radiators among the 
thirty-odd loudspeakers demonstrated gave a very 
good account of themselves, particularly when 
mounted in acoustically designed cabinets. Starting 
with a pleated-diaphragm loudspeaker of pre-1930 
vintage, the principal developments in loudspeaker 
practice were traced—moving coil drive, twin 
diaphragms, multiple units, duode drives and con 
centric horn and cone loudspeakers for wide-range 
reproduction 

rhe distribution of high frequencies was discussed 
in some detail and the use of multi-cellular horns, 
solid reflectors of the Voigt and Mordaunt type, and 
slot diffusers were demonstrated. The latter consists 
of a vertical slot aperture in a baffle placed in front 
of the cone and the diffraction of sound from a 
saturated diode source, normally exhibiting a well- 
marked beam in the upper register when reproduced 
through a simple cone unit, was one of the most 
striking experiments of the evening. 

The discussion which followed produced questions 
on many aspects of sound reproduction including the 
probable magnitude of the Doppler effect in causing 
intermodulation between high and low frequencies 
when radiated by a single diaphragm. Mr. West 
thought that this effect was often exaggerated and 
that before amplitudes which might make it aural 
were reached, other distortions due to non 
uniformity of field in the magnet gap would have 
made their appearance 


Piezoelectric Pickups 
A PROPHECY 

aggregates of the strontium-barium titanate type 
might displace Rochelle salt as the principal material 
for making crystal pickup elements was made by 
S. Kelly in a lecture to the British Sound Recording 


that in five years time ceramik 


20th last. Much work 
remained to be done before a piezoelectric ceramic of 
adequate stability could be put into production, and 
means devised for safeguarding it against fracture. 
He compared its inherent strength to a piece of fur 
from the lining of a kettle and pointed out that be 
cause of its high mechanical impedance elements of 
only 0.005in thickness could be used in pickup move- 
ments. The chief advantages of this material over 
Rochelle salt were resistance to humidity changes and 
high dielectric constant: 

Recent advances in crystal pickups were reviewed 
and a design described in which a narrow crystal 
torsion element, free at both ends, is embedded in a 
plastic gel of optimum viscosity to give an evenly 
distributed load, presenting to the needle point the 
equivalent of a properly terminated transmission line 
The reflected mechanical impedance at the stylus 
point was reduced by the use of a cantilever mounting 
and record wear had proved to be remarkably low. 
The pickup had given very good results with long- 
playing records in which the problem of tracking was 
made more difficult than on 78-r.p.m. records because 
of the limitation of downward pressure imposed by 
the new plastic materials used, and the higher 
relative velocity of recording at high compared with 
medium and low frequencies—about todb between 


1,000 and 10,000 ¢ Ss 


Association on December 
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THE “BELLING-LEE” PAGE 


Providing technical information, service and advice in relation 


to our products and the suppression of electrical interference 


New 
** Multirod ”’ 
L800/1/C 
L800/4/C 


** Multirod ’’ Kit 


For those customers who require 
an efficient fringe '’ aerial for 
fitting to an existing 24-inch 
diameter wooden mast, we have 
introduced a new “ Multirod "’ kit. 
his is made up of a 4-element array 
a mast head cap and a _ special 
clamp for the support brace. 
24 yards of low loss coaxial cable 
veady connected to a } wave match- 
ing transformer is also included in 
the kit; this feeder is considered 
to be of sufficient length for all 
normal installations 


A New 


Coaxial cable is supplied on 
its comparatively low 


transmission losses 


account of 


Where it is desired to operate a 
receiver with a balanced input, the 
between fitting balanced 
feeder or coaxial cable with a 

Balun " (unbalanced to balanced 
line transformer) must depend upon 
whether the length of feeder in 
volved makes the difference between 
the transmission losses greater or 
less than the 3 db insertion loss of 
the “‘ Balun 


choice 


In view of the recent change in 
list numbers of television aerials, 
this kit will be referred to as 
L8o0o0/1/c (London), L800/4/c (Mid- 
land the first suffix indicating 
the B.B.C. frequency channel and 
the second suffix the type of mount 
ing, © lor cap 


Matching of ‘ Belling-Lee’’ 
** Multirod ’’ T.V. Aerial Array 

We were recently taken to task 
by a more than usually technical 
dealer who explained that he could 
generally improve the matching, 
and therefore the signal, by fiddling 
the matching transformer on the 

Multirod He was referring to 
reception in a known difficult area 


about 80 miles from a transmitter. 
Now there 1s nothing surprising 
about that. 

When manufacturing aerial 
arrays for service requirements to 
give optimum results, the aerial 
consists of the collector, matching 
unit, a known length of feeder to 
a tight specification, and a care- 
fully designed plug. This is 
coupled to an equipment whose 
input characteristics are closely 
controlled. 

Compare the conditions to what 
happens when a television aerial is 
set up—it feeds into a feeder of 
uncertain length terminating in an 
unknown plug to a receiver which 
may have balanced or unbalanced 
input of unknown impedance. Of 
course any engineer worth his salt 
can match a “ Multirod”’ to a 
given receiver in any particular 
location. All we can hope to do 
is to supply a factory-made product 
which will give the best results in 
the greatest number of installa 
tions. 

At the time of writing this par 
ticular page the preceding one has 
not appeared in print, but as it 
deals with one aspect of this all 
important matter of obtaining the 
last ounce from a T.V. aerial we do 
ask readers to refer back to the last 
“ Belling-Lee ’’ page, and to write 
to us if we have not made ourselves 
clear 


The New Liverpool Factory. 


[his is now turning out a very 
considerable number of television 
aerials. The total number being 
manufactured by oth factories 
and bought is a constant source 
of surprise. 

Ease of assembly, value for 
money, technical service, are three 
of the reasons underlying the 
undoubted popularity of ‘‘ Belling- 
Lee ’’ senior and junior range aerials 
Not only this, but reports have 
proved that satisfactory results 
are obtained with nearly every 
installation, the life of the aerials 
is exceptional when they are 
regularly maintained and_ that 
high winds do not adversely affect 
the elements. 


Those erecting “ Belling-Lee 
aerials experience the greater satis 
faction of knowing that a good 
aerial is being handled, at a com 
petitive price. 

They are produced from high 
tensile light ailoy, fully Keat 
treated, with maximum thought 
given to stability combined with 


ease of erection and in the case ol 
the junior range, are supplied with 
lashings and brackets of light 
materials, and easy run corner 
plates. 

Deliveries. 


Although we are despatching 
aerials direct from our Liverpool 
Factory there is insufficient staff 
to deal with orders or enquiries 
from customers and which would 
eventually cause delay in deliveries. 

It would therefore be appreciated 
if no correspondence orders are seft 
to our Liverpool] address. 


H.F. Interference with television 
reception. 


We are constantly being asked 
what should be done about this. 
In fact it is the most common 
technical enquiry. 

Normally our set lead suppres- 
sors are of little use at T.V. fre- 
quencies as the interference is 
radiated on to the main lead, 
aerial circuit, and/or internal wir- 
ing of the receiver. 

Che interference would 
any filters in the mains lead. When 
the source of trouble is known, 
suppression can generally be ap- 
plied provided the owner of the 
offending appliance agrees, and 
that the actual source is accessible. 
Short leads are of paramount 
importance, every unnecessary half- 
inch reduces the degree of attenua- 
tion 


“ skip 


. 


& Did you know? A motor 
car can seriously interfere 
with electronic research and 
television reception 

Fit a ‘‘Belling-Lee’’ sup- 
pressor L.1274 or L.630 to 
the distributor lead, does 
not affect engine perform- 
ance and helps an industry 


BELLING ¢ LEE LTD 


CAMBRIDGE ARTERIAL RE 
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Emidisc 


(TRADE MARK) 
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LACQUER RECORDING BLANKS 


THE FINEST FOR LACQUER 
DISC RECORDING 


The “Emidise” lacquer recording blank fulfils 
the requirements of the most exacting stan- 
dards of Broadcasting Authorities, Film and 


Professional Recording Studios. It may lb 


used with confidence by the critical profes- 
sional recording engineer and by the owner 
of the most modest equipment. 

Accurate engraving to the limits of the re- 
cording equipment is ensured by these essen- 


tial qualities and characteristics. 


@ SUPERIOR UPPER FREQUENCY RESPONSE W ill record up 
to 20,000c.p.s. with appropriate recording equipment 
@ LOW NOISE LEVEL— Average figures: 
~45db. ref. level lem. per sec. velocity. 
-63db. ref. level 8em. per sec. velocity. 
(Cut at 78r.p.m., 9)” diameter using sapphire 
cutter with 16 micron bevel.) 
@ ANTI-STATIC Easy swarf clearance with brush or low 


power suction systems. 


S LACQUER THICKNESS Constant over whole recording 


area. 


FREQUENCY 
SCALE 
----25 cps 


_—?? @ eps 


---- 10 cps 


Toa ca 20 toe 
—--- 250 c.ps 
(" Crossover frequency “) 


=== 1,000 cps 


---- 5,000 cps 


=----= 10,000 cps 


=== = 15,000 cp.» 


a ~ ~ ~ 20,000 cps 


Buchmann & Meyer pattern of a gliding tone, 20 Kilocycles 
to 25 cycles recorded by E.M.1. Studios Ltd., on an Emidisc 


blank (Actual photograph 


@ GOOD WEARING QUALITIES 
@ PROCESSING Mirror-like surface ensures ideal condition for 


processing (on appropriate sizes of blanks). 


@ PACKED IN HERMETICALLY SEALED METAL CONTAINERS Ensures 
good shelf life and protection. 10” sizes and upwards have 
individual air separation of blanks. 


Types and Sizes Available for all purposes 


GREEN LABEL “Standard” 


blank-—6’, 8”, 10°, 12” and 16” sizes. 


YELLOW LABEL “(Gieneral Purpose” direct recording 


blank—10”’, 12” and 16” sizes. 


selected direct recording 


PLAIN LABEL “Audition” direct recording blank for 
experimental and general testing work—10” and 12” 
sizes. 

SILVER LABEL “Process”. The blank for processing— 
11”, 12”, 13” and 17” sizes. 


Manufactured in Great Britain under exclusive licence from PYRAL S.A.R.L. France. 


WRITE FOR FULL PARTICULARS TO :— 


EMI. SALES & SERVICE LTD 


DOMESTIC RECORDING EQUIPMENT DIVISION 
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Nocieties and Clubs 


List of Radio Groups in the British Isles 


T is now nearly three years since we last published a list of amateur 
societies and, as the number of such organizations on our records 

has almost doubled, it is considered opportune to issue a revised list 
Arranged in alphabetical order under towns, the name of the club, and 
in some cases the club call sign, is followed by that of the secretary 


from whom details of the society's activities may be obtained. 


Clubs 


which are affiliated to the Radio Society of Great Britain are indicated 


by an asterisk. We shall be 
secretaries of active 
omitted from this list. 


ABERDARE.—Rhigos and District Radio 
Club (GWS3FFE).—F. Hamer, 7, Neath 


Road Bungalows, Rhigos, Aberdare, Glam. 


ABERDEEN.—Aberdeen Amateur Radio 
Society* (GM3BSQ).—G. M. Jamieson, 66, 
Elmfield Avenue, Aberdeen. 


ASHTON-UNDER-LYNE.—Ashton-under- 
Lyne and District Amateur Radio Society*. 
-N. H. Brown, 13, Corporation Road, 
Audenshaw, ur. Manchester. 


AYLESBURY.—Aylesbury and District 
Radio Society*.—J. G. Penrice, 31, Pre 
bendal Avenue, Aylesbury, Bucks. 


BALDOCK.— Baldock ant District Radio 
Club* (G3AXP).—E. Edwards, 164, 
Icknield Way, Let« Sauk Herts. 


BARNSLEY .—Barnsley and 
Amateur Radio Club.—J. J. Rose, 
Street, Barnsley, Yorks. 


BASINGSTOKE. Basingstoke and 
District Amateur Radio Society.—L. §&. 
Adams, 16, Bramblys Drive, Basingstoke, 
Hauts 


District 
21, Swift 


BATH.—Admiraity Electronics Society* 
(G3BPU).—D. Houston, D.E.E. Dept., Ad 
miralty, Bath, Som. 


BELFAST.—City of Belfast 
Radio Club* (GI6YM).—S. H. 
Belmont Park, Belfast. 


BERWICK-ON-TWEED. — Berwick-on- 
Tweed Radio Club.—W. Baker, 4, Devon 
Terrace, Berwick-on-Tweed, Northumber- 
land. 


Y.M.C.A. 
Foster, 31, 


BIRKENHEAD.—Wirral Amateur Radio 
Society*—A. H. Watts, 38, Sandymount 
Drive, Wallasey, Ches. 


BIRMINGHAM. — Birmingham 
District Short-Wave Society.—W. V. Shep- 
ard, 174, Gristhorpe Road, Selly Oak, 
Birmingham, 20. 

Kynoch Radio and Television Society*.— 
G. E. Nicholls, 20, Merrions Close, Great 
Barr, Birming gham, 22A. 

Midiand Amateur Radio Society*.—H. B. 
Bligh, 52, Norman Road, Birmingham, 31. 

international Radio-Controiled Models 
Society.—G *. Golding, 32, Beechfield 
Road, Smethwick, Staffs 

Slade Radio Society*.—C. N. Smart, 110, 
Woolmore Koad, Erdington, Birmingham. 
23 

BLACKPOOL.—Blackpooi and Fyide 


Amateur Radio Society.—H. DP Ashworth, 
5, Albion Avenue, Blackpool, Lancs. 


BOGNOR.— West Sussex Short-Wave ana 
Television Society.—K. D. Holland, * May- 
bury,”’ Aldwick Gardens, Bognor, Sussex 


BOLTON.--Bolton and District Radio 


Society.—-N. Moorcroft, 3%, Beaconstield 
Street, Bolton, Lanes 
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pleased to receive details from the 
societies which may have 


been inadvertently 


BOURNEMOUTH. — Bournemouth and 
District Amateur Radio Club* (G3A YG) 
T. C. White, Chester House Hotel, Chine 
Crescent, Bournemouth, Hants. 

ournemouth Radio and _ Television 
Society® (G3FVU).—F. G. Hamshere, 55, 
Maclean Road, West Howe, Bournemouth 
Hants. 


BOV B Airport Club 
Amateur Radio Section.—J. D. Lord, 
Police Station, Bovingdon, Herts. 


BRADFORD.—Bradtord Amateur Radio 
Society*.—V. W. Sowen, “ Rushwood,” 
Grange Park Drive, Cottingley, 
Yorks. 


BRIGHTON.—Brighton and 
Radio Club*.—L. Hobden, 17, Hartington 
Road, Brighton, Sussex. 

East Brighton Short-Wave Club.—W. 
Jardine, Kipling Avenue, Woodingdean, 
Brighton, Sussex. 


BRISTOL.—Bristoi and Bath Television 
Club.—C. J. Floyd, “ Leagarth,”’ Margaret 
Road, Bishopsworth, ur. Bristol, Glos. 

Bristol and District Short- 7 
Listeners’ Club (G3GIS).- 7 G. Foord, 
Bryniand Avenue, Bristol, 7, Glos. 


BURNHAM.—Burnham and Highbridge 
Amateur Radio Society.—T. N. Carter, c/o 
Post Office Radio Station, Highbridge 
Som. 


BURTON-ON-TRENT. — Burton and 
District Radio Society.—E. B. Hardy, 
“ Hill Cottage,” Dunstall, nr. Burton-on 
Trent, Staffs. 


BURY.—Bury and District Radio 
Society (G3BRS).—R. H. McVey, 46, Hol- 
combe Avenue, Elton, Bury, Lancs. 


CAMBRIDGE.—Cambridge and District 
Amateur Radio Club.—T. A. T. Davies, 
** Meadowside,”” Comberton, Cambridge. 

Cambridge University Wireless Society*. 
—F. 8. Williamson, 42, South Road, Histon 
Cambs. 


CANNOCK. — Cannock Chase 
Society.—D. M. Whitehouse, 60 
Street, Cannock, Staffs. 


CARLISLE.—Carlisie Amateur 
Society.—J. Ostle, 2, Outgang, 
Carlisle, Cumberiand. 


CATTERICK.—Catterick Amateur Radio 
Club* (G3C10).—L/Cpl. Phelps, Catterick 
Amateur Radio Club, c/o 2, Sqn., lst T.R. 
Loos Lines, Catterick Camp, Yorks. 


CHATHAM.—-Medway Amateur Receiv- 
gh eo fy Society® (G2FJA). 
s. Howell, 30, Broadway, Gillingham 
Ke 4 


CHELTENHAM.—Cheitenham Amateur 
Radio Society® (G3GPW).—F. W. Hum 
phri ies, 136, Whaddon Road Cheltenham 


Glos. 


Bingley. 


District 


Radio 
Charch 


Radio 
Aspatria, 


CHESTER. Chester and District 
Amateur Radio Society® (G3GIZ).—W. 
Lloyd, 124, Tarrin Road, Chester. 


CHIPPENHAM. — Chi and 
District Short-Wave Club.—W. A. Henson, 
12, Filton Way, Chippenham, Wilts. 


CLECKHEATON.-Spen Valley Radio 
and Television Society*.—N. Pride, 100, 
Raikes Lane, Birstall, nr. Leeds, Yorks. 


COVENTRY.—Courtaulds Amateur Radio 
Group*.—W. P. Stevens, Courtaulds, Ltd., 
Foleshill Road, Coventry, Warwick. 

Coventry Amateur Radio Society® 
(G2ASF).—K. G. Lines, 142, Shorncliffe 
Road, Coventry, Warwick. 


CRANWELL.-R.A.F. Amateur Radio 
Society® (GSFC and G3DHQ).—N. Davis. 
57, North Parade, Sleaford, Lines. 


DERBY.—Derby and Distriet Amateur 
Radio Society* (G3ERD).—F. C. Ward, 5, 
Uplands Avenue, Littleover, Derby. 

Derby Wireless Club.-A. W. Elliott, 
“Chilvern,” 46, Robin Croft Road, Alles- 
tree, Derby. 


DONCASTER.—Doncaster and District 
Amateur Radio Society® ((3CBM).—H 
Flintham, 50, Burton Avenue, Balby, Don 
caster, Yorks 


DORKING.—Dorking and District Radic 
Society® (G3CZU).—J. Greenwell, 7, Sondes 
Place Drive, Dorking, Surrey. 


a ogee —trish Pas Transmitters’ 
Society.—Capt. A. Woods, 17, Butter 
field Crescent, A Be to, Co. Dublin 


DUNFERMLINE. — Dunfermiine Radio 
Society*.—D. Leah, 14, Hillwood Terrace 
Rusyth, Fife. 


EASTBOURNE.—Eastbourne and District 

Radio Society*.—R. F. Nugent, Field 
House, Windmill Hill, ur. Hailsham, 
Sussex. 


EAST GRINSTEAD.—East Grinstead 
Radio and Television Societ y-—E C 
Cooper, “ Heatherlea,”” Cranston Roa, 
East Grinstead, Sussex. 


ECCLES.—Eccles and District Radio 
Society® (G3GX1).—E. Rayson, 11, Hart 
ington Road, Winton, Lanes. 


EDINBURGH. E gh Amat 
Radio Club* (GM3HAM).—A. G. M. Bruce 
89, Marchmont Road, Edinburgh, 9. 

Lothians Radio Society.—!I. Mackenzie. 
41, Easter Drylaw Drive, Edinburgh, 4. 


EXETER.—Exeter and District Radio 
Society.—E. M. Wills, “ Moor View,’ Wre 
ford’s Lane, Exeter, Devon. 


FALMOUTH. — West Cornwall Radio 
Club*.—K. Trewarvis, 10, Trevethan Rise, 
Falmouth, Cornwall. 


FARNBOROUGH.—R.A.E. and Farn- 
borough District Amateur Radio Society*.- 
J. St. C. T. Ruddock, 8), Byworth Estate, 
Farnham, Surrey. 


FORFAR.—Fortar and District Amateur 
Radio Club* (GM3GBZ).—A. F. Ferguson 
3, Osnaburg Street, Forfar. 


GATESHEAD.—Gateshead and District 
Amateur Radio Club*.—L. Blackie, 109. 
Brighton Road, Gateshead, 8, Co. Durham 


GERRARDS CROSS.—British Amateur 
Television Club.—M. W. S. Barlow, Cheyne 
Cottage, Dukes Wood Drive Gerrards 
Cross, Bucks. 
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CILLINCHAM. Gihaghem Telecom. 
munications ga K Lucas is 
Junction Road, Gillingham Ke nt 


GLOUCESTER.—Gioucester and District 
Amateur Radio Society.—J. W. Dean, 100 
Stanley Road, Glos. 


GRIMSBY.—Association of Crimshy and 
District ~ og Engineers. H. cramepen, 
268, Victoria Street, Grimsby, 

Grimsby Amateur ne peat Television 
Society (G2 NX) Sid 


ney Road, Grimsby, Lines 


GUILDFORD. Guildford and District 
R.8.G.8. Group*.—H. C. Spencer, 1, Shep 


herds Hill, Stoughton, Guildford, Surrey 


HALIFAX.—Halifax Experimental Radio 
Society.-L Blagbrough, 39, ountain 
Street, Sowerby Bridge, Yorks 


HARROGATE.--Harrogate and District 
Short-Wave Radio Society*.—F. Waiker, 9, 
East Parade, Harrogate, Yorks 


HAWICK.—Hawick Radio Society.—W 
McMahon, 1 Drumlannig Place lawick, 
toxburghshire 


HEMS WORTH.—Hemsworth and District 
Radio and Television Society.—-E. Baddeley, 
49, Regent Street, Hemsworth, or. Ponte 
fract, Yorks 


HULL.—-Hull Radio Croup.—G. | 
Sl, Park Street, Hull, Yorks 


1SLE OF MAN.— Isle of Man Amateur 
Radio Society® (GUSFLH H t 
Broadway House Broadway 

1.0.M 
eames. 


Jersey Radio Society. 
y Roa 


escent, Don 


Millbrook 


KENILWORTH.—Kenilworth Radio and 
Television Society (G3HAD).——A. T. Davis 
a Lowe Ladye's Hill Kenilworth 
W arwicks 


KETTERING.— Kettering Radio and 
Photographic Society*.—-I I Holmes, 
“ Miami,”” The Close, Headlands, Ketter 
ng, Northants 


KIRKCALDY. Kirkcaldy Amateur 
Radio Society G - GOL).—J. Taylor, The 
Pharmacy, Methilhi Kirkealdy, Fife 


LEEDS. Leeds Amateur Bate Society* 
(G3BEW).—E. So mway Place 
Harehills, Leeds Yorks 


ae 1. and District Radio Society: 
re Shirburn Read Leek 
Staits. 


LEWES. Lewes Amateur Radio Club. 
( H E. Moore , Old Stone House i 
Walk, Lewes, Sussex 


LINCOLN.—Lincoin Short-Wave 
G. C. Newby, 10, Addison 
Lincoln 


LIVERPOOL.—Liverpoo! and 
Short-Wave Club.—K. A. Hogg, 39, 
mead Road, Allerton, Liverpool, 19 

Merseyside Radio Society.—( John 
stone, 6, Flawn Road, West Dert er 
poo! 


LONDON AREAt.—Babcock and Wilcox 
Staff Association Rade Society® (G3GKM) 

-L. E. J. Manders French Street, 
Sunbury-on Thame: s, Middx 

Barnet oe =“ Society.—-M. R 
Jenkins, 11938a, Hig Road, Whetstone 
N.20 

Barnet and District Radio 
(G3FFA).— J. Spencer Byng 
sarnet, Herts 

Brentwood —* totes Amateur Radio 
Society® (G5FS)\ F 
Geoffrey Avenue +S ad Park Bre 
Essex. 

British Television Viewers’ Society. 
L. G. Pace, 140, Fairlands Avenue, Thorn 
ton Heath, Surrey 

British vane Club.—G. V. Haylock 
63, Lewisham Hil S.E.13 


Club. 


Drive, St. Giles 


District 


South 


Club* 
Road 


+ Based on the G.P.O, 
munications Region. 


London Telecom 
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City and Guilds College Radio Society* 
G5YC). . Steele, The Radio Society, 
C. & G. College, 8. Kensington, S.W.7 

City of London Phonograph and Radio 
Society*.—R. H. Clarke, 12, Grove Road, 
N. Finehley, N.12. 

City of London Signais Amateur — 
Club* (G38CFN).—R.8.M Edwards, H 
eo Atkins Road, 
S.W. 

Clitton Amateur Radio Society (G3GHN 

A. Martin, 21, Brixton Hill, S.W 

Cray Valley Radio Transmitting Club. 

io Miles, *Cotswold,” Modingham Lane 


Ss. 


House, lecinas 


iecieieth Radio Club.--E. W. Jordi, 103, 
Gloucester Road, South Kensington, S.W.7 
Edgware and District Radio Society” 
(G3ASR).-R. H. Newland, 10, Holmstall 
Avenue, Edgware, Middx. 

Enfield Radio Society (GSGEP).—F. A 
Tickell, 10, Cowdrey Close, Enfield, Middx 
Grafton Radio Society® ((isAFT) 
W. H. C. Jennings, Grafton L.C.C. School, 

Eburne Road, Holloway, N.7. 

Gravesend Amateur Radio Society’ 
(G3GRS).—R. E. Appleton, 23, Laurel 
Avenue, Gravesend, Kent 

Grays and District Amateur Radio Club*. 
—C. Mundy, 68, Chesunt Avenue, Grays 
Essex 

Hounslow and District Radio Society’. 
A. H. Pottle, 11, Abinger Gardens, Isle 
worth, Middx. 

iiford and District Radio Society’ 
(G3QU).—c. E Largen, 44, Trelawney 
Road, Barkingside, Essex. 

international Radio-Controtied Models 
Society.-M. A Ayres, Carlton Lodge 
Princes Risboro’, Bucks. 

Islington Radio Club.--G. E. 
Hungerford Road, Islington, N.7 

Kingston and District Amateur Radio 
Society*.—RK. S. Babbs, B.Se., , Grove 
Lane, Kingston, Surrey. 

London Short-Wave Club (G2CLR).—R 
Lisney, 6a, Ongar Road, Fulham, S8.W.6. 

North Kent Radio Society* (G3ENT) 
L. E. J. Clinch, 8, Windsor Road, Bexley 
heath, 


Lazell, 49 


Kent Amateur 
A. M. Herbert, 18, 
. Bromley, Kent 

Piumstead, Woolwich & Abbey Wood 
Radio Group.—D. Halls, 48, Raglan Road, 
8.E.18. 

Queen Mary College Electronics and 
Amateur Radio Society® (G4RG).—R. W. A 
Searr, Queen Mary College,' University of 
London, Mile End, E.J 

Radio Society of Harrow* 
8S. C. J. Phillips, 131, 
row Weald, Middx. 

Ravensbourne Amateur 
(G3HEV).—J. H. F. W 
Road, Bromley, Kent 

Richmond and District Radio Society. 
W. Crossiand, 1, Spring Grove Road 
mond 

Romford Ke District Amateur 
Society*.—F W. Wisdom, 90 
Lane, Harold Wo. d, Essex 

St. Albans Radio Society.—A. Read, 
“ Ottershaw,” Upton Avenue, St. Albans 
Herts. 

St. Pancras Radio Society*.--H 
84. Blenheim Gardens, N.W 

S.E. London Technical College oe 
Society* (G3CMQ). sham Way, S.E 

~ West Essex “Radio and Sei entific 
Club R. Goodley, 34, Blenheim ‘venue 
Vale vor Park, Ilford 

Surrey Radio Contact Club*.—S A 
Morley, 22, Old Farleigh Road, Selsdon, 
South Croydon 

Sutton and Cheam 
(G3GFA).—F. J. Harris, 143, Coll 
Road, Sutton, Surrey 
Thames Valley Amateur Radio Transmit. 
ters’ Society*.K. A. H. Rogers, Links 
Road, Epsom, Surrey. 

Walworth Men's Institute Radio Club. 

J — 22, Caspian Street, Camberwell 
8.E.! 

Wandsworth and District a rrr 
M. M. Wallace, 13, Auckland 7 

Wanstead and Woodford advo jenuae™. 

R Broadbent, Wanstead House. 


Radio 
Leaming 


(G3EFX) 
sJelmont Road, Har 


Radio Club* 


shaw, 4, Station 


tich 
Radio 
Gubbins 


Brown 


Radio Society® 


ngwood 


The Fag Wanstead, E 
West Middlesex Amateur Radio Club* 
(G3EDH).—P. F. Blomfield 13, Harrow 
View, Harrow, Middx 
Willesden Radio 
Taye, 51, 


Club 
Dudden Hill Lane, 


(G3BFZ).—M 
N.W.10. 


LONDONDERRY. North West 
Amateur Radio Society (GI3CFH). 
11, Pump Street, Londonderry, N 


treland 
A.T.C., 
Ireland 


LOUGHBOROUGH.—Beaumanor Amateur 
Radio Society (G3BMR).—E. Pethers, 
Beaumanor Park, Loughborough, Leics. 

Garats Hay Radio Club—Royal Signals* 
(G3CHR).—Cpl. Hudson, 10, W.T.S. Royal 
Signals, Woodhouse, Loughborough, Leics. 


LUTON.—tLuton and District Radio 
Society® (G3EJU).—H. 8S. E. Radford, 37, 
Wilsden Avenue, Luton, Beds. 


MAIDENHEAD.--Maidenhead 
Radio Club*.—k. 
ands,’ College Road, 


MALVERN.—T.R.E. 
Society*.—B. H. Briggs, 
Great Malvern, Worcs. 


MANCHESTER.— International 
Controlled Models Society.—T. F. Sutton, 
The Lodge, Manchester Grammar School, 
Manchester, 13. 

Manchester and District Radio Society’. 
—H. Marshall, 14, Greenway Close, Sale, 
Cheshire. 

South Manchester Radio Club* (G3FVA) 

E. Taylor, 12, Manton Avenue, Didsbury 
Park, Didsbury, Manchester, 20. 

Whitefield and District Radio Society. 
E. Fearn, 4, Partington Street, Newton 
Heath, Manchester, 10 


MANSFIELD.—Mansfiela 
Radio Society* 
Windsor,”’ 
Ashfield, 


Amateur 
Woodruff, ‘* Oak 
Maidenhead, Berks. 


Radio 
T.R.E., 


Amateur 
House 5, 


Radio- 


and District 
(G38GQC).—A. W. Fowler, 
Cowpasture Lane, Sutton-in 
Notts. 


MIDDLESBROUGH.—South Bank and 
District Amateur Radio Society.—H. Stub- 
bings, 11,. Station Road, South Bank, 

ddlesb rough, Yorks 

Tees-side Amateur Radio Society.—J. H. 
Davies, 85, Cobden Street, Thornaby-on 
Tees, Yorks. 


MINEHEAD. 
Society®. 
Minehe ad, Som 


West Somerset 
Bryant, 16, The 


Radio 
Parks, 


MONTROSE.— Montrose 
Miss J. M. Steers, 182, 
rose, Angus, Scotland. 


Radio Club*.— 
High Street, Mont- 


NEATH.—Neath, Port Talbot and 
District Amateur Radio Club (GW3EOP). 

W. R. Petheram, Tynyrheol Avenue, 
Tonna, nr. Neath, Glam 


NE WARK.—Newark and District Radio 
Society.—.). R. Clayton, 160, Wolsey Road, 
Newark, Notts. 


NE WBURY.—Newbury and District 
Amateur Radio Society.-A. W. Grimsdale, 
164, London Road, Newbury, Berks. 


NEWCASTLE.—-North East 
Transmitting Society*—J. W. 
Fenwick Avenue, Blyth, 


Amateur 
Hogarth, 4, 
Northumberland. 


NORTHAMPTON.—Northampton Radio 
Society.—B. Sykes, 114, Wellingborough 
Road, Northampton. 
Northampton Short-Wave Radio Club* 
(G3GWB)—V. R. Hartopp, 22, Purser 
Road, Northampton 


NORTH WICH.—Crescent Radio Society. 
W. Houseman, 15, Snowdon Street, Barn- 
ton, Northwich, Cheshire 


NOTTINGHAM. Guilford Seconda 
Girls’ School Amateur Radio 
G3FYN).—S. Read, Guilford 
Girls’ School, Nottingham. 

Nottingham and District Radio Society. 

B. H. Singleton, 13, Tithby Drive, Sher 
wood, Notts. 

Nottingham and District Short-Wave 
Club (G3E KW) -D. C. G. Johnson, 16, 

rne Grove, Woodborough Road, Notting- 


Club 
Secondary 


OLDHAM.—Olidham Radio Society.—E 
Hulme, 20, Parkway, Chadderton, Oldham, 
Lancs. 


OS WESTRY.—Oswestry and 
Radio Society*.—A. D. 
morna,”” Pant, nr. 


District 
Narroway, “ La 
Oswestry, Salop. 
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OXFORD.—Oxford and District Amateur 
oa i —J. Hickling, 47, Banbury 
toad, Oxford. 


PAISLEY.—Paisiey Short-Wave Club.— 
J. MacArthur, 9, East Buchanan Street, 
Paisley, Renfrew 


PENZANCE. West Cornwall Radio 
Ciub*.—R. V. A. Allbright, “ Greenacres,” 
The Lidden, Penzance, Cornwall. 

West of England Amateur Radio Club. 

©. Richards, 18, Clarence Street, Pen 
zance, Cornwall. 


PETERBOROUGH.—Peterborough Radio 
and Scientific Society (G3DQW).—S. Wood- 
ward, 72, Priory Road, Pete rborough, 
Northants. 


PONTEFRACT.—Pontefract and District 
Amateur Radio Club (G3FYQ).—C. H. 
ate 51, Pontefract Road, Ferrybridge, 
forks 


PONTYPOOL.—-Pontypoo!l and District 
Radio Club.—W. F. Chew, Bry: Cottage, 
Pontrepoid, Mon. 


POOLE.—Poole and District Amateur 
Radio Club.—J. Loader, 5, Highwood Road, 
Parkstone, Dorset 


PORTSMOUTH.--Portsmouth and Dist- 
rict Radio Society* (G3DIT).—R. Short, 76, 
Roman Grove, Portchester, Hants 

South Hants Radio Transmitting 
Society*.—H. G. Martin, 184, Kirby Road, 
North End, Portsmouth, Hants, 


PRESTON.—-Preston Radio Society*.—J. 
Hamilton, 48, Queen's Road, Preston, 
Lancs. 


RAMSGATE.—Thanet Amateur Radio 
Society.—J Jarnes, 18, Grange Road, 
Ramsgate, Kent 


READING.—Reading Radio Society*.— 
L. A. Hensford, 30, Boston Avenue, Read 
ng, Berks 


REIGATE.—East Surrey Radio Club*.— 
L. Knight, Radiohme, Madeira Walk, Rei 
gate, Surrey 


RETFORD. Retford and District 
Amateur Radio Club.—H. White, 39, Trent 
Street, Retford, Notts. 


ROTHERHAM. Rotherham and District 
Radio Club.—K A. Watson, 147, Fitz 
william Road, Rotherham, Yorks. 


ROYSTON.—Royston and District Radio 
Club (G3GIT).—F. A. M. Ashton, 115, Mel- 
bourn Road, Royston, Herts. 


ST. HELENS.—St. Helens and District 
Radio Society.—J. K. Birch, 19, Knowsley 
Road, Rainhill, St. Helens, Lanes. 


SALISBURY.—Salisbury and District 
Short-Wave Club (G3FKF).—V. G. Page, 
32. Feversham Road, Salisbury, Wilts. 


SCARBOROUGH.—Scarborough Amateur 
Radio Society (G4BP).—P. B. Briscombe, 
41, St. John's Avenue, Searborough, Yorks. 


SHEFFIELD.—-Sheffield Amatur Radio 
Club*.—E Walker, lla, Welwyn Close, 
Sheffield, 12, Yorks. 

Sheffield University Radio Society*.—G 
Holder, Leavy Greave, Sheffield, 3, Yorks. 


SHEERNESS.—Sheppey Conta Radio 
Society.—J. Thomas, Holmside 
Avenue, Halfway House, PS. Kent 


SLOUGH.—Slough and District Radio 
Society.—P. K. Baldwin, 6, Pitts Road, 
Salt Hill, Slough, Bucks. 


SMETHWICK.—Smethwick and District 
Wireless Society.—G. A. Swinnerton, 23, 
Hawthorn Croft, Quinton, Birmingham, 32. 


SOLIHULL.—Solihul! Amateur Radio 
Society.—G. Haring, 121, Bradbury Road, 
Olton, Birmingham. 

SOUTHAMPTON.—Southampton Radio 


Club.—J. H. Sillence, 80, The Drove, Cox- 
ford, Southampton, Hants. 
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SOUTHEND.—Southend and District Warrington and District Radio Society* 
Radio Society® (G5QK).—J. H. Barrance, (G3CKR).—J. Speakman, Davyhulme Cot- 
M.B.E., 49, Swanage Road, Southend-on tage, Dark Lane, Higher Whitley, Warring- 
Sea, Essex. ton, Lancs. 


SOUTMPORT —Soutnport Rage Society’. WATFORD.— Watford and District Radio 
Southport, Lancs. . . . and Television Society*.—R. W. Bailey, 32 
Cassiobury Drive, Watford, Herts. 
SOUTH SHIELDS.— South Shields 
Amateur Radio Club* (G3DD1).—W. Den WELLINGTON.--Wrekin Amateur Radio 
nell, 12, South Frederick Street, South Society.—J. C. Tranter, 78, New Street, 
Shields, Durham. Wellington, Salop. 


STOKE-ON-TRENT. -— Stoke-on-Trent WEST BROMWICH.—West Bromwich 
Amateur Radio Society® (G3GBU).J. R. and District Radio Society*.—-W. G. John- 
Brindley, 45, Rosendale Avenue, Chester son, 22, Lynton Avenue, West Bromwich, 
ton, Newcastle-under-Lyne, Staffs Staffs 


STOURBRIDGE.—Stourbridge and ae WEST HARTLEPOOL.—West Hartle- 
rict Amateur Radio Society*.—W. pool and District Radio Club.—A. R. 
Higgins, 28, Kingsley Road, Eingewinford. Donald, 18, Stockton Road, Weat Hartle- 
or. Brierley Hill, Worcs. pool, Durham. 


STROUD.—Stroud and District Amateur WESTON - SUPER - MARE. — Weston- 
Radio Club.—K. DP. Ayers. 1, Victoria — Super-Mare Radio Club.—W. C. Holley, 
Villas, Whitehill, Stroud, Glos. Waverley,’ Worlebury Hill Road, 
SUNDERLAND. — Sunderland Radio Weston-super-Mare, Som. 
jociety® §(G3CSR).—C. A. Chester 38, 

Westfield Grove, High Barnes, Sunderland, vem ‘aaa Pe = 2 
Co. Durham. Dorset Place, Weymouth, Dorset. ‘ee 

SWINDON.-Swindon and District Radio 
Seciety (G3FEC).—W. T. Dodd, 8, Hythe ¢.iNITTINGTON. — Whittington Radie 
Road, Swindon, Wilts. . - Watson, 44, Handley Road, New 


Whittington, Chesterfield, Derby. 
TORQUAY.—Torbay Amateur Radio 
Society*.—K. J. Grimes, 3, Clarendon Park, WIGAN.--Wigan and District Amateur 
Tor Vale, Torquay, Devon. Radio Club (G3BPK).—H. King, 2, Derby 


Street, Spring View, Wigan, Lancs. 
TREDEGAR.—Tredegar Radio Society.— 
K. Bryant, Glan Howy, Park Place, Trede WISHAW.—Wishaw and District Radio 
gar, Mon. Club.—A. R. T. Williamson, 14, Coronation 


Road, New Stevens = 
TROWBRIDGE.—Trowbridge Amateur Laser, 9°” ‘“tvenston, Motherwell, 


Television Society.—H. L. Pepler, 8, West 
Ashton Road, Trowbridge, Wilts. WOLVERHAMPTON. — Wolverhampton 
Amateur Radio Society*..-H. Porter, 221, 

TUNBRIDGE WELLS. West Kent 

Radio Society®... King, “ Glenise,” Maid- nt Ricans Fallings Park, Wolverhampton, 

stone Road, Pembury, nr. Tunbridge Wells, ne eee 

Kent. WORCESTER.-Worcester and District 
WADEBRIDCE. West of England mpeg Radio Club* (G3GIL). —J. Morris 

Amateur Radio Club.—C. Richards. St. asey, 4, Kennels Lane, Station Road, 

Issey, Wadebridge, Cornwall. Fernhill Heath, Worcs. 


WAKEFIELD.—Wakefield and District WORTHING.—Worthing and District 
Amateur Radio Society...\V. Farrar, Holm Amateur Radio Club*.—F. H. Betteley, 41, 
croft, Durkar, Wakefield, Yorks Annweir Avenue, Lancing, Sussex. 


WALSALL.— Waisali ba ogg 4 College YEOVIL.—Yeovil Amateur Radio Club* 
Radio Amateurs’ Club.—\Mis« Ward, (G3CMH).—D. L. MeLean, 9, Cedar Grove, 
40, Willows Road, W alsall, Sti ft. Yeovil, Som. 


WARRINGTON.— Risley Radio Society YORK.—York and District Short-Wave 
(G3CIC).—F. W. D. Rouse, 3, Derwent, Club.—G. W. Kelly, 123, Kingsway West, 
DPambead Hall, Warrington, Lanes Acomb, York. 


iLIEFE “WIRELESS WORLD” PUBLICATIONS 
TECHNICAL 8OORS Net By 
Price post 
**WIRELESS WORLD” DIARY, 1951 { Rexine . 3/8 3/10 

including 80 pages reference material Morocco ; 5/6 5/8 
TELEVISION RECEIVING EQUIPMENT. Ww. F. ae 

M.1.E.E. 3rd Edition 18/- 
SHORT-WAVE RADIO AND THE IONOSPHERE. Tv. W. 

Bennington. 2nd Edition ° 106 
WIRELESS SBRVICING MANUAL. Ww. T. “Cocking, ® M.1.E.E. 

8th Edition 
RADIO LABORATORY HANDBOOK. M.G. Scroggie, B.Sc., 

M.LE.E. 5th Edition 
BASIC MATHEMATICS FOR RADIO STUDENTS. F. M. 

Colebrook, B.Sc., D.1.C., A.C.G.I. 2nd Edition ... 
WILLIAMSON AMPLIFIER: Articles n Design of a High- 

quality Amplifier ‘ ; 
RADIO DATA CHARTS. R. T. Beatty, M.A., B.E., D.Sc., 
5th Edition—revised by J. McG. Sowerby, B.A., M.1.E.E. 


RADIO VALVE DATA. Characteristics of 1,600 Receiving 


Valves 
A complete list of books is available on application 
Obtairable from all leading booksellers or from 
ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.1, 
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Vector Diagrams 


1.—Beginning 


By “CATHODE RAY” 


OME readers seem to have found “ Miller 
Effect ’* rather heavy going when it came to 
the vector diagrams. It was pointed out to me 

that not everybody knows how to apply vector dia- 
grams to valve circuits, nor even where to find simple 
instructions, and could I do something about it. 

Always willing to oblige, I started off—and found I 
had used up something like the month’s ration of 
paper before valves came into it at all! For on con- 
sidering the matter I became convinced that at least 
half the trouble had to do with vector diagrams 
themselves rather than with their application to valve 
circuits. True, I could see one possible difficulty 
connected with the valves—I hope to get on to that 
eventually—but the first thing seemed very definitely 
to be the removal of possible misunderstandings about 
vector diagrams as such, applied to circuits using only 
ordinary circuit components 
Looking through a good selection 
of electrical and radio books, I 
was surprised to find how few 
made any serious attempt to 
explain to the uninitiated how 
to represent the conditions in a 
circuit by a vector diagram 
without risk of ambiguity. 

Off I went to a fresh start, then—but again I found 
the roots of the matter lay deeper: <A _ particular 
vector diagram shows, shall we say, that at the moment 
under consideration a certain voltage marked V, is 
positive. What exactly does this mean ? Presumably 
we also have the corresponding circuit diagram, on 
which V, is marked ; does that help at all ? Suppose 
Fig. 1 is the part of the diagram concerned. The two 
arrows show that V, exists between two wires, which 
we shall label a and b. The vector diagram, if it is 
drawn to scale, may tell us how many volts V, is. 
It wouldn't need a vector diagram just to say that 
The main object of the vector diagram is to show the 
directions or phases of the quantities represented by 
it. But even when it does this, by telling us that V, 
is positive, how much wiser are we ? Does it mean that 


What is 


Positive 


ss World, August 19409, f 


Left : Fig. 1. 


Meant 


with the Circuit 


a is positive compared with b, or the other way 
about ? / 

It does seem, then, that it would be a waste of time 
to talk about vector diagrams before we have cleared 
up questions like these, concerning the circuit. 
They are questions of convention rather than of fact. 
The fact in our example is a tendency for electrons to 
move from one wire to the other. Suppose that 
actually they tended to move from a to b. That fact 
could be conventionally expressed by marking either 
wire “ + ” and the other “ — .” Perhaps the most 
sensible convention would call a the positive wire 
3ut the most important thing about a convention 
is not so much that it should be sensible as that 
everybody should stick to the same one. If it can be 
sensible too, so much the better. Conventions are 
like the rules of a game. If you are playing a game 
with people who have different 
rules from yours there is likely 
to be some unpleasantness, 
sooner or later. As it happens, 
the convention that has been 
universally adopted (unluckily, 
perhaps) would in this case put 
the “ ” label on b 

We still have to take care with 
such a label, not to forget that it refers to b in relation 
to a and does not necessarily hold good with reference 
to another wire, say c, towards which 6b might be 
negative. But for the present let us consider V, only. 
It might be as well to attach the “ label to the 
b-ward arrow associated with V,, rather than to the 
wire 


by a 


Voltage ? 


If the positiveness of b were permanent there would 
be no need for the vector diagram ; and signs 
on the circuit diagram would do. But we are assum 
ing that V, is variable and reversible, and we need to 
know what a positive value for it means. A negative 
value will then automatically be the opposite 

If one of the wires, say a, happened to be connected 
to earth, then the accepted convention that potentials 
are reckoned relative to earth (unless the contrary is 


stated) would lead one to guess that a positive V, 


Example of one common 
method of labelling a voltage. 


Unfor- 


tunately, knowing whether the voltage is 


positive or 


negative does 


not tell one 


which (a or 5) is positive with respect to 


the other. 


Right : Fig. 2. 


Considering these additional! 


circuit details may help one to decide on 
the best way of indicating the polarity of a 


voltage 
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would mean that 6 was more positive than a. But 
perhaps neither a nor b is earthed. What then ? 

A neat way of indicating the two points and the 
direction between them is to use the notation “ V,,”’ 
in place of “ V,.” It is generally agreed that this 
means ‘‘ the voltage in the direction @ to 6,” and 
¥,,. is the voltage in the opposite direction. But as 
regards polarity or sign, it could mean either “ the 
voltage of a relative to that of b”’ or “ the voltage 
change in the direction a-to-b.’’ According to the 
former convention a positive value of V,, would 
mean that a was more positive than b, and the latter 
would mean just the opposite 

Ihe few books I have seen that make use of this 

double-subscript ’’ notation seem mostly to adopt 
the first of the two conventions, so that a positive 
V,» would. mean a more positive than b. In other 
words, it reckons falls of potential as positive. 

In Fig. 1 we assumed, if you remember, that b was 
more positive than a. According to the convention 
just stated this could be expressed by saying either 
that V_, was negative, or that V,,, was positive. 

Now try applying this to Fig. 2, in which some of the 
circuit details have been filled in. The voltage origin- 
ally called V, is now seen to be due to an e.m-f., 
denoted by E, which tends to drive current (I) from 
its positive to its negative terminal, through the 
resistance R, in the clockwise direction indicated by 
the arrow alongside “J.” (If you prefer to call the 
direction of the current the same as the direction of 
electron flow, your arrow will point the opposite way 
You may have logic on your side, but you will run the 
risk of being misunderstood. To the person who knows 
what he is doing, all conventions are lawful, but 
as St. Paul said—not all are expedient). Because the 
circuit 
always think), and there is no stronger opposing 
e.m.f., current actually must flow as indicated. Asa 
result there is a voltage drop across R, denoted by V. 
rhe currert automatically flows at the strength that 
makes this voltage exactly equal to the e.m.f. (re- 

istance other than R being neglected). 

If we replace “ V”"’ and its rather non-committal 
pair of arrows by “ V,,,’’ then the fact that V,, is 
positive would appropriately be indicated by an 
arrow pointing from 6 to a, as in Fig. 3. So far so good. 
But what about E ? The direction of current flow 
through the battery is from a to b, and according to 
the assumed convention V,, (or E,,, if you prefer) is 
negative. This follows in another way, if we remember 
that the convention regarded falls in potential as 
positive ; here we have a rise in potential, which must 
accordingly be negative 

rhis idea of regarding E as negative in the direction 
from a to b seems tu follow inevitably from the 
convention beinz considered, but it doesn’t appeal 


is closed (itself a confusing description, I 


Left: Fig. 3. 


tation (example, V,,) 


to me. The only natural way for me to draw an 
arrow connected with E is in the direction in which 
E tends to drive current; in this case, clockwise, 
from a to 6. If this clashes with the convention, so 
much the worse for the convention. 

The defender of the convention may tell me I 
have got it wrong—I am mixing up e.m.fs and p.ds 
I ought to know that an e.m.f. drives current from 
+ to — through the external circuit and from 
— to + thro.gh itself, so of course it must be treated 
differently. 

Well, it is all very nice to be able to discriminate 
between e.m.fs and the rest in this way, but (as we 
saw last month) even the authorities differ on what 
is and what is not an e.m.f., and busy people have 
no time to argue it out every time they analyse a 
circuit. Moreover, it would mean discriminating as 
regards voltage convention between impedances that 
are resistances (which have no e.m.f.) and impedances 
that are reactances (which are sources of e.m.f.). 

Reckoning voltages as falls in potential thus gives 
a result that I for one find unnatural. How about 
reckoning them as rises ? Then E in Fig. 3 is positive 
in the direction of current flow, which makes sense 
of Fig. 4. The double-subscript notation for E, 
which would be E,,, being positive, would have to 
mean the change in voltage on moving from a to b. 
Vig (across R) would on the same principle be negative. 
So the appropriate direction for the arrow alongside V 
is against the current (Fig. 4). Some people disagree 
with that, because it makes V look as if it were an 
e.m.f. But surely it fits the facts? If you push a 
table across the floor it moves in the direction in 
which you exert the “‘ table-motive force,’’ and the 
table presses against your hands equally in the 
opposite direction. If the circuit impedance were a 
reactance, its opposition would be an e.m.f., and 
there would be no doubt about its being opposite in 
direction to the applied e.m.f. Although a resistance 
has no e.m.f. it seems reasonable to treat the voltage 
drop across it as an opposing voltage. 

Provided, therefore, that we can persuade every- 
body to interpret “ V,, ’’ as “‘ the change in potential 
on moving from a to b,”’ the result is a useful conven- 
tion that fits in well with other generally accepted or 
acceptable ideas 

Many people may dislike this system because it 
makes the voltage across the resistance, V,,, negative ; 
that is to say, opposite in phase to the current. One 
is taught that the current through a resistance is in 
phase with the voltage across it. But “ the voltage ’ 
here means the voltage driving the current. So the 
objection can be overcome by reckoning the voltage 
across the resistance as the one that includes the 
e.m.f.—the voltage between a and b through the 
source, which is V,, (or E,,), and positive 


The double-subscript no- 
shows the direction 


in which the voltage is being considered 
in this case, from 6 to a), but an under- 
standing is necessary as to whether a posi- 
tive value means a rise or a fall in potential. 
Here it is used to mean a fali, but that leads 
to awkward results when it is applied to E. 


Right : Fig. 4. 


Here the arrows indicate 


the directions of rising potential. 
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There is still one possible cause of confusion to 
clear up. I have spoken of V in Fig. 4 as being 
opposite to E. “ But,’’ you may say, “ the arrows 
are pointing in the same direction, from a to 0!” 
It is surely a serious matter for one person to say 
one thing and another person the opposite. Before 
long they may be calling one another liars. If two 
people, represented by A and B in Fig. 5, were to 
face one another and discuss a piece of string, *y, 
Mr. A might well declare that * was the right-hand 
end of the string, and Mr. B might be equally sure 
it was the left-hand end. Mr. C, asked to adjudicate, 
might say ‘‘ Nonsense! It is neither to the right 
nor left of y!”’’ The plain man (as he likes to call 
himself) is so apt to assume that if one statement is 
true the diametrical opposite must be untrue. But 
a simple example like Fig. 5 shows the fallacy of this 
It all depends on the point of view. I haven’t actually 
heard Messrs. A and B in the course of their particular 
heated argument (‘‘Man! Don’t you know your 
right hand from your left ?’’), but I have heard 
heated arguments that were just as futile, because 
based on the same fallacy 


Electrical Point of View 


Reverting to Fig. 4, anybody who sees E and V as 
being in the same direction should consider Fig. 6, 
which exactly the same circuit. The only 
difference is that the drawing is laid out a little 
differently, which you will surely agree can have no 
effect whatever on the actual voltages in the real 
circuit. Yet I have actually read an article in which 
the author confused himself over this very thing. It 
is the point of view again. The way Fig. 4 is drawn 


shows 


tends to suggest a parallel circuit, whereas Fig. 6 


looks more like a series circuit Either series or 
parallel (or both) may be right, depending on circum- 
stances and the way one is considering the circuit 
The particular way the circuit diagram is arranged 
does not necessarily decide the matter, though 
admittedly diagram layout is a useful method of 
suggesting the point of view the drawer intends 


Fig. 5. Three 
people, situated re- 
spectively at A, B, 
and C, would have 
different views as 
to whether x was 
to the right or left 
of y. 


Fig. 6. This circuit 
is identical with 
that in Fig. : 
only the drawing 
is different. 


Sometimes it is convenient to reckon voltages with 
reference to a particular point in the circuit (usually 
an earthed point) ; at other times they are reckoned 
round the circuit. 

This is where a sound system of notation is neces- 
sary. As far as voltages afe concerned, it should 
indicate clearly the two points between which the 
voltage exists, and the direction in which it is being 
reckoned between those points. This does not 
necessarily mean the direction in which it is actually 
operating. E in Fig. 4 is operating from a to }b, 
if one judges by the fact that it is driving or tending 
to drive current in that direction. But we can 
reckon it in either direction, as E,, or E,,. In this 
case E,, would be negative. 

The double-arrow notation used in Figs. 1 and 
2 is very good for showing the terminal points of the 
voltage, but fails to distinguish one direction from 
the other. The single-arrow system (Figs. 4 and 6) 
certainly shows the direction but leaves one to guess 
the points. Moreover I suspect that it is commonly 
used to show the direction in which the voltage acts, 
so using it to show the direction of reckoning may 
cause confusion. The double-subscript notation 

-V,, and so forth—states quite definitely both of 
the points and a direction between them. I think 
it is universally agreed that the direction is from the 
first subscript letter to the second. 

Whichever point of view one takes, this notation 
fits in with familiar electrical axioms. If you con- 
sider the voltage of one point relative to another, then 
you have the fact that the voltage between two points 
is the same regardless of the path you take between 
them. The voltage from a to 6b is called V,, and, 
in Fig. 4 for example, is inevitably the same whether 
one reckons clockwise or anticlockwise. If you take 
the rotational point of view, then the principle is 
that no point can be at two different voltages, so if 
you go round any circuit the sum of the voltages 
must be zero. Round Fig. 4 we have V,,+V,,, 
and as V,, means —V,,, there can be no doubt about 
the total being zero 

It is a matter of convenience which way round one 
reckons a closed circuit. Some people tend to go 
clockwise round the diagram. But it must be 
remembered it may mean either way round the actual 
circuit, depending on the particular way the circuit 
diagram is drawn. Although Fig. 7 represents exact- 
ly the same circuit as Figs. 6 and 4, taking it clock- 
wise would reverse all the signs. They would still 
be correct relative to one another, of course. Another 
custom is to adopt the direction in which the current 
is flowing. [If that is unknown it doesn’t matter ; 
a “‘ wrong” guess will merely result in a negative 
value for the current, which just means that it is 
flowing the other way. The important thing is to 
mark the assumed direction of current on the diagram 

So far, our example has for the sake of simplicity 
been a d.c. circuit, on which + and — signs have been 
marked, taking care that they are clearly arranged 
in pairs so as to show which point is negative with 
respect to each positive. Although with a.c. the 
signs are periodically reversing, it is allowable and 
sometimes convenient to mark them on a circuit dia- 
gram, on the clear understanding that they refer, 
say, to the first half of each cycle. During the second 
half all will be reversed, so relative to one another 
will be the same. This rather unorthodox practice 
is useful for quickly working out the relative signal 
polarities in a multi-stage amplifier, as when finding 


Wrrecess Worip, JANuary 1951 


whether a proposed connection will give negative 
or positive feedback ; but of course one has to take 
care to keep the a.c. signs quite distinct from the 
various d.c. polarities. Except for very rough 
work it is far better to use vectors, because they 
cannot be confused with the d.c. symbols, and (much 
more important) they are not restricted to only 
two phase relationships—o® and 180°. 

So next time we shall deal with vector diagrams. 
Meanwhile Fig. 8 is an example for giving some prac- 
tice in the use of the notations we have just been 
considering. Try working out the values of all 
the voltages, before looking at the answers in the 
table. Because the circuit is linear (i.e., subject 
throughout to Ohm’s Law) the d.c. and a.c. can each 
be calculated separately just as if the other didn’t 
exist 

Here is a summary of the notations : 

(1) A voltage between two points can be identified 
on a circuit diagram by a numbered V with a pair 
of arrows marking the points, as in Fig. 1. 

(2) If the points are labelled (say a, b, etc.) an 
alternative to (1) is the double-subscript notation 
(V,», etc.) which has the advantages 

(1) that it isnot necessary to mark the voltage sym- 
bols and arrows on the circuit diagram, and 

(iz) that the voltages in the opposite directions are 
distinguishable as V,,, etc., thus enabling one to 
keep the velative polarities throughout the circuit 
right 

(3) A further advantage follows if it is agreed 
whether the reckoning is in falls or rises of potential. 
If in falls, then a positive V,, means that a is more 
positive than 6; if in rises, it means b is more 
positive than-a. 

(4) Compared with (3), -+- and — signs on the cir- 
cuit diagram may be misleading, because a single 
point can be both positive and negative, depending 
on which other point it is being related to. Also 
their usefulness is very limited in dealing with a.c. 

(5) Single directional arrows are sometimes used 
to indicate the positive direction of e.m.f. or of elec- 
tric field. But since these are usually opposite 
there is risk of confusion through doubt as to which 
is meant. 


Fig. 7. Still anoth- 
er version of Figs. 
4 and 6, in which 
the rotation is re- 
versed. 


Below : Fig. 8. A 
circuit for practice 
in working out, 
using the double- 
subscript notation. 
The a.c. e.m.f. may 
be taken as positive 
anti-clockwise. 


(6) Whatever method is adopted, in order to give 
any meaning to polarity (or sign) it is necessary to 
specify 

(i) the direction of reckoning, and 

(ii) whether reckoning in rises or falls of potential 
If only relative polarities are required, as usually 
in a.c. circuits, the direction adopted does not matter 
so long the same one throughout the 
reckoning. 

The following table is the full working-out of 
Fig. 8 in four different ways, from which you can 


as is used 


Anticlock wise 


How derived 


D.C. 


|} D.C. 


—70.0 | 0 
Oo | 1200 
—2.06 | 3.53 
20.6 
49.4 | 
70.0 


35.3 
— 84.7 
| —120.0 


—0.82 | 1.41 
| 


—1.24 | 2.12 | 


| 
| 


— 49.4 | —35.3 
| | 


' 


Given a.c. e.m.f. 

Given d.c. e.m.f. 

Rg; = 24, so total re- 
sistance R, + Rgg= 34 


| gether 
+ 


‘0- 
V,.: 
V, 


Note that the a.c. and d.c. voltages between a and c are opposite in sign. 
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take your choice.¢ Personally I would 
“ fall’ methods as a general principle ; and in this 
particular case would choose the anti-clockwise rota- 
tion because both the e.m.fs are positive that way 
Note that the figures are the same in all four reckon- 
ings; only the signs differ. And the ‘ clockwise 
rise”’ signs are the same as for “ anticlockwise 
fall,’’ and opposite to those of the other two. The 
rotation selected is indicated by the double-sub 
script notation ;: “ V,,'’ implies the direction a-to-b, 
and V,, the opposite. Remember too that in the 
‘rise ’’ columns a positive V,, means b more posi 
tive than a, and vice versa in the “ fall’’ columns 
Ac. © resistances are in 


given in r.m ilues 


SHORT-WAVE 


November in Retrospect 


a eB 


URING the past three months sunspot activity has 
ween decreasing more rapidly than would have been 
expected earlier in the year. The result has been that, 
since September, the maximum usable frequencies for 
long-distance transmission have been considerably lower 
than predicted The autumnal increase in day- 
time orking frequency has, therefore, been much 
smaller n was expected, and the higher short-wave 
“4 
MONTREAL 


FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE 
ON ALL UNDISTURBED DayS 
PREDICTED AVERAGE MAXIMUM USABLE FREQUENCY 
—-—-=— FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE 
FOR 254 Of THE TOTAL TIME 


scrap the 


kQ, and currents in mA K,, means the resistance 
of R, and R;, in parallel (=R,R,;/(R,+R;) ). The 
current is in every case assumed to flow in the same 
direction as the e.m.f.; that is why voltage drops 
are minus current x resistance. To avoid this minus 
sign some people reckon rises and falls separately, 
and their totals should then be equal ; but by reckon- 
ing all the voltages as rises (or all as falls) one has the 
useful check that the total round the whole circuit 
must always be zero 

Unfortunately the convenient double-subscript 
notation cannot be applied to currents: both I, 
and I, flow from d to c. So some other method of 
identification has to be used 


CONDITIONS 


: Forecast for January 


BENNINGTON (Engineering Division, B.B.C.) 


irequencies—like the 28-Mc/s band—have never become 
regularly usable How long this depression in usable 
frequencies will last it is impossible to say, but it is 
unlikely that 28 Mc/s will again become regularly usable 
Over east-west paths luring the present sunspot cycle. 
[he average maximum usable frequencies for thes« 
latitudes during November were somewhat higher by 
lay, and slightly lower by night, than during the pre- 
vious month, which variation was in accordance with 
le normal seasonal trend 
Day-time working frequencies were moderately high 
lower than had been expected, whilst those for 
time were relatively low. he 28-Mc/s band was 
but never for many days in 
1 the highest day-time frequencies were 
the order of 22 Mc/s At night working 
frequencies were generally lower than 7 Mc/s. 
Unexpectedly, Sporadic E was more prevalent than 
during the previous month, though not often of sufficient 
ensity to sustain propagation on very high frequencies 
Sunspot activity was, on the average, considerably 
wer than during the previous month 
There was a considerable amount of ionospheric stormi 
ana during the periods rst-5th, 1oth-15th and 
z4th-3oth reception is adversely affected by such dis- 
turbances. Only one Dellinger fadeout was reported—at 
1135 On 28th 
Forecast.—Both day-time and 
during January sh 


December 

Long-distar vorking frequencies should thus be 
moderately high by day and definitely low by night. The 
highest regularly usable frequencies by day should be 
f the order of 22-24 Mc/s, whilst at night-time they 

1 probably be as low as 6 Mc/s over most circuits 
Medium-high frequencies—like 15 Mc/s—will be the most 
useful for long periods during the day-time. 

Sporadic E capable of sustaining propagation on very 
high frequencies is unlikely to be very prevalent. Iono- 
spheric storms, whilst not usually particularly prevalent 
luring January, are likely to be troublesome when they 
do occur, especially at night 

The curves on the left indicate the highest frequencies 
likely to be usable over four long-distance circuits during 
the month 


occasions, 


night-time m.u.fs 
uld remain about the same as during 
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a ,;nough; of 


e . 
Ver ything 


. when we designed and built the B50 and B51 
Microphones we thought of everything. Asymmetrical physical design for easy use in 
either hand . . . press-to-speak switch which can be locked in the 
‘ON’ position by rotating with thumb or forefinger . . . die-cast aluminium case 
finished in hard-wearing plastic enamel . . . comprehensive range of switching arrangements to suit 
most possible demands colour-coded by disc indicator 
on each instrument ... two types—B50 with 
dynamic insert which can safely be used 
under tropical and marine conditions, and 
where utmost reliability is essential, and 
B51 with crystal insert where high output is 
essential. Both types can confidently be 
specified for use with mobile equipment and 
transmitters for speech frequencies. 
And, of course VITAVOX inherent 


quality is incorporated in both. 


MICROPHONES 
LOUDSPEAKERS 


Vitavox Limited, Westmoreland Road, London, N.W.9, England 
Telephone: COLindale 8671-2-3. Telegrams: Vitavox, Hyde, London. 
Cablegrams: Vitavox, London, England. 
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CLAREMONT WORKS, OLD HILL, STAFFS. ENG. GRAMS: ‘ELEC’ NIC, OLD HILL, CRADLEY HEATH’ 
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& G.C. RADIO COMMUNICATION EQUIPMENT 
FOR USE IN ALL PARTS OF THE WORLD 


The G.E.C. with its unique research organization 
has always been in the forefront of radio develop- 
ment, and its enormous manufacturing resources 
have enabled these developments to be put into 
production. Where line telephony and telcgraphy 
communications come up against geographical 
barriers, and where speed, security and mobility 
are important, the Company’s specialists are freely 
available for consultation. 


FOR EXAMPLE: THE GENERAL PUR- 
POSE COMMUNICATION RECEIVER BRT.400 is built to 
mect the most exacting requirements of commercial service in all parts of the 


world, for high grade telegraphy service and quality reception for re-broadcast. 


oP Se Ge RADIO COMMUNICATION 
& * a EQUIPMENT 


THE GENFRAL ELECTRIC COMPANY LIMITED OF ENGLAND - MAGNET HOUSE, KINGSWAY, LONDON 
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TERMINAL 


REPEATER 


REPEATER 


es 


Pe 


JUNCTION 


Marconi 


VHF RADIO LINKS 


for trunk communications 


Marcont THE FIRST AND GREATEST NAME IN WIRELESS 


MARCONI'S WIRELESS TELEGRAPH CO., LTD., MARCONI HOUSE, CHELMSFORD, ESSEX 


first 100-kW transmitter using air-cooled 
s exclusively to be built in this country 
completed its tests at the Marconi Co.’s works at 
miford a few months ago. In addition to the 
gained from air cooling, the equipment 
incorporates many new features. Thoriated 
ngsten filament valves produced by the English 
Electric Valve Co. are used in the high-power stage 
enable an overall efficiency of approxi 
mately 50 per cent to be achieved. A new design of 
h.t. rectifier is also used and is built into the trans 
Litter \ particularly compact layout is a further 
iture, and this is made possible by the novel 
ethod of construction and by the attention given to 
the physical design of circuits which enables the com 
plete equipment, with the exception of the oil-filled 
and extractor fan, to be built in an 

enclosure only 2oft wide by 18ft deep. 
rhe transmitter has been designed to give a high- 
fidelity broadcasting service in the medium-frequency 
band (1,605-525 kc/s). It is rated to deliver 100 kW 
power to the aerial feeder and can be modu- 
ed to a depth of 100 per cent with except onally 

w distortion 

Drive for the transmitter is normally obtained from 
low-frequency crystal-controlled drive unit which 
is a constancy better than Where, how- 
ever, frequency stability of a specially high order is 
quired an alternative drive unit has been developed 
with a short-term constancy of +1 part in 1o* and 
only a few parts in 10° over a period of several months. 


vantages 


ind these 


ymponents 


+10C/S. 


Circuit Details 


Only three stages of r.f. amplification are used to 
raise the output from the drive unit up to the final 

urrier power of 100kW. The first stage uses two 
tetrodes, Type TT10, in order to obtain a high power 
gain and avoid neutralizing. This stage has a low 
impedance input to minimize the effect of r.f. pick-up 
in the feeder between the drive unit and transmitter, 
which is often experienced in stations where several 
transmitters are being operated simultaneously. The 
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By D. F. BOWERS 


(Development Staff, Marconi’s W.T. Co.) 


100-kW 
Air-Cooled 
Transmitter 


Equipment for Medium-Wave 


Broadcasting Station 


—— 


penultimate stage 
BRi55, in a 


consists of a single triode, Type 
cross-neutralized circuit which is 
balanced by preset capacitors connected to simulate a 
valve. The anode voltage for this stage is supplied 
by the main h.t. rectifier. 

The final modulated amplifier uses four triodes 
connected in parallel push-pull, each valve operating 
at 12 kV and being capable of an anode dissipation 
of 20kW at the highest ambient temperatures 
encountered under tropical conditions. The circuit is 
designed so that either tungsten filament valves, Type 
BK126, or thoriated tungsten filament valves, Type 
BRi61, may be used. By using four medium-sized 
valves, in preference to two larger ones, handling is 
facilitated and it also simplifies the provision of 
adequate dissipation at high ambient temperatures. 
Further, since the filaments are a.c. heated, hum can 
be reduced by feeding the valves from double Scott- 
connected transformers—used in power distribution 
systems for producing 2- or 4-phase balanced outputs 
from a 3-phase supply—so that there is a phase differ 
ence of 45° between the heater currents. This 
results in the transmitter having a hum level of 
—55 db without the application of hum feedback ; 
with feedback a figure much better than the recog- 
nized level of — 60 db is achieved 

The output circuits employ wide-band neutralizing 
and mutual-inductive coupling to the feeder. The 
coupling coil slides between the two halves of the out- 
put tank circuit coil, and the control of the tuning 
and coupling of the output stage is effected from 
switches on the front panel which operate two electric 
motors [he stage can be tuned at reduced power 
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and then coupled to give the required carrier level 
without disturbing the tuning. This also provides a 
simple method of reducing power during good 
radiating conditions without unduly affecting the 
high overall efficiency. Great care was taken when 
designing the circuit of this stage to present the mini- 
mum shunt capacitance to the modulator. In 
addition the use of mutual inductive coupling, besides 
reducing harmonic radiation, obviates the difficulties 
due to cross modulation which are often experienced 
in a station where several transmitters are radiating 
at the same time. 

The high-level Class ‘‘B’’ modulator comprises 
four push-pull stages and follows a hum-frequency 
amplifier, which, in addition to driving the modu- 
lator, corrects for hum present in the r.f. output from 
the transmitter The first two modulator stages 
operate as voltage amplifiers and drive the grids of 
the main modulator through four triode valves, Type 
ACM3, connected as cathode followers. The low- 
impedance output provided by these prevents any 
appreciable distortion being caused when the main 
modulator takes grid current This last stage 
four triodes of the same type as are used in the final 
amplifier and each valve is connected to a separate 
cathode follower to allow for individual grid-voltage 
adjustments 

Special consideration was given to the circuits and 
components used in the modulator and in particular 
to the elimination of the a.f. filters normally asso 
ciated with modulation output transformers. This 
attention to detail has enabled up to 26 db of negative 
feedback to be applied from the main modulator 
anodes to the grids of the first push-pull stage so as 
to produce an audio-frequency response which is level 
to within +1.5db between 30 and 10,000c/s. The 
audio harmonic content measured at the aerial feeder 
at 95 per cent modulation is of the order of 2 per cent 
over the same range of frequencies. 


uses 


Safety Measures 


The main h.t. rectifier uses six small single-anode 
mercury-arc rectifier valves and has been specially 
produced for this type of work by the English Electric 
Company, Stafford. It represents the logical develop- 
ment of the pumpless steel-tank mercury-arc rectifier. 
Automatic starting is used and the h.t. voltage is 
applied to the transmitter in three steps. High-speed 
arc suppression is incorporated in the rectifier to 
remove h.t. when a fault occurs." 

rhe low-power stages are supplied with h.t. from a 
separate single-phase full-wave circuit using similar 
valves to the main h.t. rectifier, and the grid-bias 
supply is obtained from selenium rectifiers connected 
in a single-phase bridge circuit 

Operating and maintenance staff are protected 
against dangerous potentials by a comprehensive 
system of electro-mechanical interlocks, and the equip- 
ment is safeguarded by sequence switching, overload 
relays and high-speed ‘‘three-shot’’ h.t. tripping 
arrangements. The latter triple sequence of ‘‘ break- 
ing’’ and “‘making’’ at intervals of a few seconds 
before finally opening the main circuit breakers 
ensures that the transmitter is cleared automatically 
should a momentary fault be caus2d by, for instance, 
an atmospheric discharge on the feeders 

The air-cooling system, which is one of the most 
important features of the transmitter is remarkable 
chiefly for its extreme simplicity and freedom from 
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noise. The valves and their associated circuits are 
built into cubicles which are air-sealed by means of 
rubber gaskets around the doors and panel joints 
and thus form an integral part of the air trunking 
system. Cooling air enters the system through filters 
and passes along overhead ducts into the cubicles. It 
is then drawn down past the valve radiators into 
underground ducts by a single extractor fan. The 
total volume of air required to cool the transmitter is 
some feet per minute 
The high-power valves are small enough to be man- 
handled without lifting tackle, and to facilitate safe 
ind rapid valve changing each of these valves is 
mounted on runners so that it can be withdrawn into 
the passageway and transferred to the valve trolley 
The work of servicing, routine maintenance and 
circuit checking is facilitated by several features in 
corporated in the transmitter. The waveform of the 
r.f. stages, modulator and h.t. rectifier can be studied 
on a double-beam oscilloscope which forms part ot 
. monitor built into the front panel of the transmitter 
[he wide variety of applications for which this 
monitor can be used, including both aural and visual 
hecks, considerably reduces the expensive test gear 
that need be kept at a station. 


15,000 cubi 


Paralleling Transmitters 

Several of these transmitters are now under con 
struction at Chelmsford to meet orders from the 
B.B.C. and from overseas. Those being built for the 
B.B.C. and the Argentine are of particular interest 
since they both consist of two transmitters operating 
in parallel to give a carrier output of zookW. 

A station composed of two or more transmitters in 
parallel has several advantages, such as greater flexibi- 
lity of operation, ensured continuity of service and sav 
ing in spares, over one using a single transmitter of the 
same output power. The advantages of paralleling were 
borne in mind in the development of the present equip- 
ment, so that if one transmitter is installed initially the 
power of the station can be increased subsequently 
by adding further transmitters and their associated 
paralleling gear without modification to the existing 
installation. 

[he technique of satisfactorily paralleling the out 
puts of two or more transmitters was developed 
during the war and it is interesting to note that at 
one B.B.C. station as many as four Marconi trans 
mitters have been operated in parallel to produce a 
total carrier power of 800 kW. 

In paralleling transmitters a common drive unit is 
used and the phase is synchronized by the adjustment 
of phasing units in the input line to each transmitter 
It is also necessary to adjust the modulation depth 
on each transmitter to give equal load sharing and 
this is done by lining up the a.f. circuits on a steady 
tone. 

It will be obvious that when two transmitters are 
connected in parallel faults can occur that are not 
normally experienced with a single transmitter. The 
equipment is therefore protected by a complete 
system of sequence switching and interlocks which 
illow the faulty transmitter to be isolated and 
repaired while the other transmitter continues to 
radiate the programme 

In conclusion it may be mentioned that this trans 
mitter is the first of a series of similar air-cooled 
equipments which are being designed to cover tne 
h.f., m.f. and 1.f. bands 
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1. The six valves in the main e.h.t. 
rectifier. Note the air-cooling ducts. 
2. R.F. output stage tank coil and 
feeder-coupling coil. 

3. The final modulated amplifier showing 


the neutralizing capacitors in the fore- 
ground. The h.f. bushing to the tank 
circuit is on the right. 

4. The four valves in the main modulator 
cubicle, and those in the final modulator 
(3) are on extendible runners. 


transmitter and 
pote ntialities of radix 
control fully 
but until a few years ago the idea was never 
xploited for anything more serious than controlling 
the wayward behaviour of model boats and aero 
It was only natural, however, that radix 

turned, sooner or later, to 

purposes, for it has the significant property 

of enabling a craft to be piloted through conditions 
that would prove extremely 
crew d rece 


the spark 
oherer elver the 
i means of remote were 
realized, 


planes 
emote control should be 


warlike 


dangerous to a human 
nt example of this is provided by 
radio-controlled launch which is being used as a high 
speed bombing target for the R.A.F. It has been 
converted (by Vospers, Ltd., for the Ministry of 
Supply) from the 68-ft el used by the R.A.F. for 
sea resct ng speed of 19 knots, and 
withstand 25-lb break-up 
bombs dropped from a height of 25,000 feet The 
radioequipment, has beendesigned by 14.E.M.E 
quipmefit Tid., enables the 
from a parent vessel up to 
it is simple to operate and 
competent xswain 
radio system is similar to that used 
Queen Be remote-controlled ait 
craft Navigational orders are sent from the parent 
vessel in the form of different a.f. tones modulating 
the carrier frequency of a c.w. transmitter. In the 
launch receiver, these tones are selected by filter 
circuits and arranged to operate relays, which in turn 
ictuate the appropriate controls lo avoid inadver- 
tent triggering of the system by inter- 
ference, the six tones art nto pairs—one pait 
for e order—as follows ‘Start,’’ 1,200c/s and 
1,740C/S Chrottle Open yg0c/s and 1,200Cc/s; 
rhrottle Close,’’ 1,200c/s and 2,500c/s; ‘‘ Star- 
board Helm,’’ 840c/s and 2,500¢/s; ‘‘ Port Helm,”’ 
490c/s and 840c/s. Only one tone, 
used for the ‘‘Stop”’ order, as this permits a greater 
depth of modulation and so enables the launch to be 
stopped it passes beyond the range of the other 
controls fhe orders are 
buttons and a 
changing 


1m the 


receiving 


coded 


3,500 ¢ S. 1s 


given by means of press- 
double-throw switch (for course 
on a mobile control unit (Fig. 1) which can 
be carried about the deck of the parent ve sel. 

A simplified block diagram of the complete control 
equipment is shown in Fig. 2 The transmitter is 
ot conventional design and works in the frequency 
band 10-14 Mc/s, with a bandspread of 3.5 kc/s. Six 


S.4 


outputs for control purposes, 


Radio-Controlled 
Launch 


Navigation by Means of 


fudio-frequency Tones 


Hartley provide the a.f. control tones 
ind these, after amplification, are fed to a modulating 
transformer in the anode of the r.f 


power amplifier. 
Power is obtained fre 


ym rotary transformers working 
volt supply 

Che launch receiver is a pre-tur 
crystal-controlled 


from the ship’s 24 
superheterodyne 
oscillator and an i.f. of 
1-6 Mc/s; it has provision for working on four spot 
frequencies in the 10-14 Mc/s band 


with a 


There are two 
each coming from a 
amplifier and detector One is used for 

er and for energizing a relay that 


eparate 1.1 


Fig. 1. Mobile control unit used on the parent vessel, 
showing compass card for steering. 
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Fig. 2. Block dia- 
gram of the complete 
control system. At 
a) the equipment on 
the parent vessel and 
at (b) the equip- 
ment on the launch. 


CONTROL 
UNIT 


completes the magneto circuits of the engines. Thus, 
as the unmodulated carrier wave is received 
from the parent vessel, the magnetos become operable 
und the ready to be started. This, of 
course, acts as an interlock system, with the engines 
dependent on reception of the carrier wave; if the 
transmitter fails or the launch goes out of its range, 
the magnetos will automatically become inoperable 
and the engines will stop. 

The other output the a.f. tones or 

orders,’’ and is fed into a selector unit containing 
six ‘‘order’’ channels. Each channel comprises a 
tuned rejector circuit feeding a metal rectifier in the 
grid of a backed-off valve which has a relay in its 
unode circuit, as shown in Fig. 3. The six channels 
ire series-fed from the output, so that on reception of 
in a.f. tone the corresponding tuned circuit resonates 
ind applies through the rectifier a positive bias to the 
grid of its associated valve, thereby causing the relay 
Then, by means of suitable connections 
between the contacts of the six relays, the reception 
of a code pair of a.f. tones is made to switch on the 
uppropriate control mechanism in the launch. 

Apart from the steering system, the controls of the 
launch are quite straightforward in operation. Start- 
ing is achieved first by switching on the carrier wave 
to complete the magneto circuits and then by trans- 
mitting the ‘‘Start’’ tones, which switch on the 
starter motors of the engines. Transmission of the 
‘Stop has the effect of rendering the 
nagnetos inoperable, as does cutting off the carrier 
wave he throttles are worked by electric motors 
inder the control of rotary relays, and can be opened 

closed by degrees bv pressing the ‘‘ Throttle 
o1 [Throttle Close ’’ buttons several times 


is soon 


engines are 


consists of 


to close 


tones 


Illustrating the action of the steering mechanism in the launch, upon receiving an order of 30 


—— 


x 


(a) b) 
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MAGNETOS 


THROTTLES 


“sone seuecror LD 


TONE SELECTOR 
& RELAYS 


on oe STARTER 


MOTORS 


STEERING 
UNIT 


Perhaps the most complex device in the whol 
system of control is the steering mechanism, and there 
is not space here to give more than a brief outline 
of its principle It is a self-adjusting system, and 
corrects the natural tendency of the launch to deviate 
from course ra‘her as negative feedback corrects an 
unstable amplifier. In the launch, a constant course 
heading is provided by a gyro-magnetic compass, 
which is arranged to maintain an electrical reference 
in the form of a pivoted contact arm, R in Fig. 4 (a). 
When the launch deviates from this heading, the 


Fig. 3. Two of the six series-connected channels 
in the tone selector unit. 


to port. 


gyro, of course, changes its position in relation to 
the hull and so drives the reference arm into contact 
with one of the segments P or S. These segments 
are connected to a reversible steering motor which 
drives the rudder, so that the final effect will be to 
apply helm, either port or starboard, to correct the 
deviation. 

Steering by remote control is achieved by trans- 
mitting an order which deliberately rotates the seg- 
ments P and S the required number of degrees with 
respect to the arm R. For instance, in Fig. 4 (b) the 
order 30° to port has been sent. (H is the heading of 
the launch.) This has the effect of applying port 
helm, and the launch commences to turn on to a new 
course, Fig. 4 (c). As a result, the gyro swings with 
respect to the hull and drives the reference arm, 
which begins to follow-up the initial 30° rotation of the 
segments. By now the rudder is hard over and the 
launch is turning more rapidly. 

In Fig. 4 (d) the launch has completed 27° of the 
required order. Consequently the gyro has also 
turned through 27°, but the gearing between it and 
the arm R is arranged so that the angular displace- 
ment of R is now greater than the initial 30°. The 
rm is, in fact, in contact with the starboard segment, 
so that the steering motor is reversed and in the pro- 
returning the rudder to amidships. The 
launch now begins to settle down, and finally reaches 
the position shown in Fig. 4 (« It has c mpleted the 
30° port order; the gyro has swung through 30° and 


cess of 


caused the contact arm to follow-up the initial 30° 
rotation of the segments; and the contact arm is back 
in a neutral position so that the steering motor, 
having returned the rudder to amidships, is now 
switched off. 

Remote control of this system from the parent 
vessel is effected by the “‘ Port-Starboard’’ switch 
and compass scale shown on the mobile control unit, 
Fig. r. If the coxswain wishes to send the above 30‘ 
port order, he first of all turns the knob to “ Port.’’ 
[his energizes a motor-driven cam switch to which is 
geared the compass scale, the gearing being arranged 
to close the cam switch once for every 5° of rotation 
of the scale At the same time the ‘‘ Port Helm’”’ 
a.f. oscillators (490c/s and 840c/s) are connected 
to the cam switch, so that as the compass scale 
revolves, a pulse of the two a.f. tones is transmitted 
for every 5° it passes through. When the 30° order is 
finally indicated by the scale, the coxswain moves the 
switch to the central ‘‘ off’’ position. In the launch, 
then, six pulses are received, each representing 5° to 
port, and these are arranged to operate an electro 
magnetic stepping mechanism which rotates the two 
segments (P and S in Fig. 4) in six steps of 5° to the 
required angular displacement of 30 The seg- 
ments, in fact, rotate in synchronism with the 
compass scale on the mobile control unit, and the rate 
of turn of the launch can therefore be controlled 
simply by varying the speed of the motor-driven cam 
switch 


Detecting Radioactive Ore 


Simple Apparatus for Unskilled Operators in Remote Districts 


ROSPECTING for radioactive ore buried in the 
earth is made very much easier by the fact that 
the radioactive particles emanating from it can 

be detected and measured by quite simple electronic 

apparatus. A well-known detecting instrument is the 

Geiger-Mullet Chis consists of a chamber 

containing two electrodes, which form the plates of a 

a dielectric in between of some suitable 

gas. The capacitor is charged by a polarizing voltage 


tube 


Capacitor, ane 


Portable detector for 


“< 


locating radioactive ore. 


then, when a radioactive particle enters the tube, it 
ionizes the gas and provides a conducting path 
between the two electrodes, thereby discharging the 
capacitor and producing a pulse of discharge-current 
in an external circuit 

Che amount of radioactivity present is indicated by 
the rate of arrival of the particles, and so by the 
repetition rate of the discharge-current 
Various equipments are available for 
measuring this re petition rate, but as prospectors only 
need a rough indication to locate the ore, it is quit 
sufficient to listen to the pulses on a pair of headphones 
and count the number of clicks occurring in a given 
time. For this, a bare minimum of apparatus is 
required ; merely a G-M tube, a polarizing battery, a 
series resistor (across which the current pulses develop 
and a transformer for matching this 
circuit to the headphones. These, in fact, are the only 
components used in the lightweight portable detector 
made by Ekco (see illustration) which, because of its 
simplicity, can be used by unskilled operators miles 
away from the nearest technician. It uses a halogen 
quenched G-M tube, which has a long life and requires 
less than half the polarizing voltage of earlier types 
As a result, the battery-weight is reduced and the 
whole instrument weighs little more than 3 lb: it 
can be carried in the hand and used as a probe or 
simply slung from the body 
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SIMON SOUND SERVICE 


Recorder Mouse, 48 50, George Street, Portman Square, London, W.!, England 
Telephone: Welbeck 237! (S fines) Telegrams ; Simsale, Wesdo, London Cables ; Simsate, London 
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in spite of Reduced Linear Groove Speed 


LTHOUGH long-playing records have only recently bee 
offered for sale on the British market, they have for some 
time been made and exported under the name ‘‘ London 

and have found a ready sale in America in competition with the 
products of the biggest organizations in that country. Upwards 
of 500,000 copies have been sold, and it is instructive to enquire 
into the reasons for the success of the records produced by the 
Decca Record Company 

Many factors contribute to the evolution of a “‘ vintage’’ record 
In the first place there is the performance itself—the creation of 
stimulating physical and psychological surroundings for the artistes 
Studio acoustics are a vital factor, not only in the technical quality 
of the recording, but also because they form as essential a part of 
the artistes’ equipment as the singing voice or the instruments upor 
which they perform In this field the pre-eminence of Britis 
recordings in vitality and ‘“‘ presence’’ is freely acknowledged 

Then there is the question of distortion. True, the overall pet 
centages in all modern recordings, as measured by instruments 
are very low, but the aural effects can be distinguished betwee 
different record manufacturers A knowledge of what types 
residual distortion can be tolerated and what must be rigorousl) 
excised is at the root of all good record production. In the making 
of Decca records, intermodulation distortion is kept at a very lk 
level, and hysteresis distortion is eliminated by the use of a moving 
coil type of cutter head 

Finally, there is the question of frequency response. Knowing 
the limitations imposed by needle size in relation to the wavelength 
of high frequencies at the inside of a record where the linear speed 
of the groove past the stylus point is lowest, many people have 
predicted a fundamental restriction of h.f. response for 33} as con 
pared with 78 r.p.m. recordings. This is a fallacy, for the reasor 
that the reduction in stylus tip radius between standard and micr« 
groove is greater than the ratio of the linear speeds; there is 
fact, an improvement in h.f. response from this particular cause 
There is, nevertheless, a distinct falling-off of “‘top’’ in many 
makes of microgroove record, particularly in those cases where the 
original record is cut in cellulose nitrate lacquer and subsequently 
processed by wet silvering to produce the ‘‘ master.’’ To produce 
a noise-free surface on lacquer it is necessary to use a modifie 
cutting stylus in which the edges are given ‘‘ burnishing facets 
and it is this technique which is responsible for the loss of ‘‘ top 
Decca long-plaving records are made originally on wax with 
stylus having sharp leading edges, and the response is maintain¢ 
up to the same frequencies as in the original 78 r.p.m. “‘ ffrr 


recordings, namely, 15,000Cc/s 


in 
, 


The wax original is coated, not by the wet silvering process, 
but by ‘‘sputtering a process which gives a much more even 
and homogeneous deposit Waxes are suspended, up to six at a 
time, in a vacuum chamber and a gaseous discharge is initiated 
from a central grid of silver wires. The residual gas is hydroger 
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Photomicro- 
graph by C. E. 
Watts of 
Decca  long- 
playing record 
before use. 


Photomicro- 
graph by C. E. 
Watts of 
Decca long- 
playing record 
after 300 
playings with 
Cosmo cord 
G.P.20 _pick- 
up. 


Shellac record 
(78 r.p.m.) 
after 200 play- 
ings with only 
74 grams ver- 
tical stylus 
weight. 


0:0027—0-003" 


RADIUS 0-0003" 
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0-0045 — 0°007 


— _ = 


” 
0-0015 


Fig. 1. Principal dimensions of Decca microgrooves 
compared with 78 r.p.m. record grooves. 


at a pressure of about 0.03 mm of mercury, and the 
discharge current is 0.25 ampere at 1,500 volts 
Silver molecules emitted from the wire cathodes 
under bombardment by the ionized gas are deposited 
evenly over the waxes, and the process occupies 
ibout Io minutes 

By this means a faithful negative replica of the 
wax surface is produced in silver and this is strength- 
ened by an electro-deposited backing of copper. A 
positive ‘‘mother’’ is then prepared by first giving 
the silver ‘‘master’’ a controlled layer of oxide to 
facilitate subsequent separation, and then plating 
with nickel, which has sufficient hardness to provide 
several ‘‘ working matrices’’ or ‘‘stampers.’’ The 
latter are also of nickel with a copper backing, but 
are given a final flash coating of chromium to in 
crease their working life. 

Most of the work of preparing the stampers is 
essentially the same as for 78-r.p.m. records, but the 
standard of skill and workmanship demanded is of 
1 much higher order; a minor blemish which would 
produce only an unnoticed click on 78-r.p.m. record 
grooves might completely spoil a microgroove record- 
ing by breaking down the record wall. 

Moulding is carried out in the same type of heated 
platen presses as are used for the production of 
shellac records, with, of course, suitable modifications 
of temperature and time control to suit the plastic 
material which has made microgroove pressings 
possible. The flow characteristics under the press 
are quite different from those of shellac mixes, and 
the temperature control of viscosity is more critical 
However, the new technique has now been satisfac 
torily mastered and the percentage of rejects is small. 

Visual inspection of each individual record is 
carried out by trained personnel, and a proportion 
are set aside to be played through completely on 
reproducing equipment, as a check on frequency 
response and general quality. A statistical record is 
kept of every matrix and its record production, to 
ensure that it is replaced before it shows signs of 
wear. Careful check is also kept on the concentricity 
of centre spindle holes, and an optical magnifying 
test bench has been devised for this purpose. The 
rejection of ‘‘swingers’’ is of even greater import 
ance in microgroove than in 78-r.p.m. records. 

The material used by Decca for their long-playing 
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Vacuum sputtering equipment used by Decca for coating original waxes with silver in the first stage of the production 
of a ‘‘ master,’’ and (right) interior of vacuum chamber showing waxes hung from racks on each side of the central 


ilver wire electrodes. 


rds is a co-polymer of vinyl chloride and vinyli- 

loride made under the trade name of ‘‘ Geon.”’ 

xible, tough and virtually unbreakable. Com- 

other vinyl compounds used in record 

it has a greater surface hardness and, 

num conditions, wears better than shellac. 

vel is at least 12 db below that of shellac, 

ter 200 playings surface noise rises by 2 db, 
ympared with about 6 db after only 50 playings. 

Dimensions of the groove are given in Fig. 1, with 

tandard groove shapes shown for comparison. The 


microgroove is traced with a pickup stylus having a 
radius of 0.001 inch, and the recommended maximum 
downward stylus pressure is 8 grams. Groove pitch 
is adjusted in accordance with requirements and lies 
between the limits of 240 and 320 to the inch. Using 
the latter pitch, with local increase of spacing to 
accommodate loud passages, Decca have succeeded 
in recording 26 minutes playing time on one side of 
a 12-inch record; normal average playing times of 
such long-playing record are from 20 to 22 minutes. 

Pre-emphasis of high frequencies is employed in 


Battery of hydraulic heated-platen presses producing long-playing records in ‘‘ Geon ’’ plastic material. 


S. 


VELOCITY (db) 


[=] 
i=) 
o 
FREQUENCY (c/s) 
Fig. 2. Recording characteristic of Decca long-play- 


ing records, 


recording to 
ratio, 


improve still further the signal 

the recording characteristic 
is similar to that of the American N.A.B., and records 
can be played on American equipment without modi 
fication here is, however, a slight, though signifi 
cant difference middle frequencies, and the 
curve diverges a constant-amplitude law over 
a wider cross-ove! [his has been done 
deliberately to avoid the excessive stylus amplitudes 


nos 
In general shape, 


below 
from 
band near 
just above cross-over which sometimes give trouble 
with too a transition trom constant ampli 
tude to constant velocity 
The long-playing record 


sudden 


at least as far as the 
standard of quality set by Decca is concerned—can 
be regarded significant 
technique advantages of increased 
time but have been viewed in 
some quarters with scepticism, and a feeling that 
there must be compensating disadvantages. This is 


as a 
The 


obv 10uSs, 


advance in recording 
playing 


are these 


Inspection and test department. Statistical records 
are kept of the history of all stampers and parent plates 
from which they are grown, 


superficial judgment, and one 
pelled by first-hand acquaintance 


product 


which is dis 
with the finished 
In frequency response and dynamic range 
Decca long-playing records are at least equal to the 
best shellac pressings ; the recording of the pianoforte 
is if anything better, due to the lower ratio of lateral 
to linear velocity ; tracing distortion is less, and, with 
suitable lightweight pickups, long-playing records 
maintain original qualitv longer than shellac records 


soon 


NEW B.B.C. TELEVISION STUDIO at Lime Grove, London, is one of four that have been converted from film studios. 


These provide the service with an additional 25,000 square feet of floor space and with machinery and facilities that 
are almost ready-made for television. 
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“HIS MASTER'S voice” | 


The Mallmark of Clualety 


AN OUTSTANDING NEW 
AUTO CHANGER 


To the radio enthusiast, to the music-lover, to people of critical 
discernment —to all those who want the best possible perform- 
ance, this latest “‘ His Master’s Voice”’ achievement will make 
an immediate and irresistible appeal. It is an 8-valve automatic 
radiogram of up-to-the-minute design, embodying artistic and 
technical refinements which ensure a truly satisfying radio and 
record performance 

* 8-valve 5-waveband superhet receiver with extended tuning 
on short waves and variable selectivity. 

* Separate wide-range tone controls for bass and treble. 

* Very large (134") elliptical loudspeaker with aluminium 
centre cone (an exclusive ‘‘ His Master’s Voice” design). 

* Newly designed “His Master’s Voice” fully automatic 
record changer, which, at the same time, allows single records 
to be played in the normal manner. 

* High fidelity lightweight pick-up giving wide frequency 
response and minimum record and needle wear. Unique gimbal 
mounting. 

* Normal/extended range switch to ensure optimum results 
from all records 


WAVE RANGES: Modeis 5307/5402 
14.29 metres ( 
20.98 metres 
32.97 metres ( 
100 metres ( 
575 metres ( 


THE GRAMOPHONE COMPANY LIMITED, HAYES, MIDDLESEX, ENGLAND 
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ELECTROLYTIC 
CONDENSERS 


‘MICROTUBE’ and 
‘MICROMITE’ 


Ti ESE two ranges of dry 
electrolytic condensers are ex- 
tremely compact and light in 
weight. ‘“Micromites”? are of 
* All-Aluminium ”’ non-corrosive 
construction with a completely 
hermetic seal and a_ protective 
cardboard tube; “ Microtubes ”’ 
are in impregnated cardboard con- 
tainers with wax-filled end seals. 

Only a very small selection is 
given here, but the sixty types 
available provide a most compre- 
hensive range for the use of radio 
designers and engineers, both for 
the development of new circuits 
and for the replacement of larger 
old-type condensers. 
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distributors in many countries have : 
in designing this new Bush set: it has been built in’ 
the light of their advice on local conditions of recep- 
tion. The attractive walnut cabinet houses a large 
speaker, which brings out to the full the first-class 
tone quality. There are six wave ranges — five short 
and one medium—and the exclusive Bush ‘Teleflic’ 
device ensures accurate logging of short-wave stations, 
all of which are bandspread. Specify EBS.24 for AC 
or EU.24 for DC or AC mains. 


Write to: The Export Monoger, BUSH RADIO LTD., LONDON, ENGLAND. Cabies: SUPASETZ, London 
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THE MIGHTY MIDGET, most recent development in the Radio WKG. ; one 
and Electronic field, embodies more than a complete + no + 
break away from traditional ideas of size. Type W99 150 D.C 
Midget Moldseal Metallised Paper Capacitor has the 
clean, neat finish of an entirely new type of moulding | 
recently developed by Hunt's. Providing hermetic | 600 0.C 
sealing, this Moldseal capacitor is invaluable for use 
with compact mobile equipment where risk of en- 
countering more than the usual conditions of moisture is 
incurred. 

Though tiny, W99 has a high insulation resistance and 
self-healing characteristics. Enquiries are welcomed. 
& , pe 
salar sine aha aciatee The Trade Mark of Reliability 
types of Metallised Paper 

and Foil and Paper tubu- 

lars. Full details of the 

ranges availablewill be sup- 


plied on request. Technical 
assistance is, of course, 


freely given on any specific - A Pp A CciTo 


capacitor problem. 
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closer tolerances 


| CAP. TOLERANCE: * 200 © ore available) 
TEMP. RANGE — 40°C to 7°1C 
1. R. Not less than 20,000 megohms, | 
SELF HEALING 


SIZE A 


RS 
FOR RADIO - ELECTRONIC £ INDUSTRIAL USES 


ESTD. 1901 


JANUARY, 1951 — 
WIRELEss Worip 


Standard - 


Roe PHYSICAL sonal ATTE N UA TO R S 


REPORT 


TS OF 
RESISTANCE ATTENUATOR 90 db UNIT 
TYPE 74600-B. SERIAL NO.51 


MESSRS. STANDARD TELEPHONES AND CABLES LTD., 
NORTH WOOLWICH, 
LONDON, E. 16. 


ORDER NO. W 66282, DATED 3, 3.50. 
may 
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. see) NATIONAL PHYSICAL LABORATORY 
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veriation of the attenuation with frequency of the " kee 
was determined with the attenuator terminated et both : oe OF 
A 


pedances of 75 ohms. 
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MODERN CAPACITOR MOUNTING 


The latest development in electro- 
lytic capacit i ing 


S ae 


EAR MOUNTING DRILITIC CAPACITORS 


This modern method of mounting enables the maximum advantage 


asc: 


M is space requi 


to be secured from the improved electrical characteristics and size Easily mounted in a few seconds. 
reductions of Dubilier Drilitic Capacitors 

No loose parts, clamps, screws or rivets are necessary—a slight No loose parts or clamps neces- 
twist of the mounting ears and the capacitor is fixed. For chassis- sary. 


capacitor isolation bakelite mounting plates are supplied; metal ; hs 
Perfect chassis-capacitor con- 


plates are available with identical centres for general replacement 5 
tamer contact. 


purposes of the older type capacitors and for interim tooling period. 


Ear Mounting Drilitic Capacitors type CTE and CRE have 


Speedily converted to older clamp- 


hermetically sealed seamless drawn aluminium containers, have solder centres mounting. 


tags and are supplied in the usual capacitances and voltages. 
Hermetically sealed seamless 
drawn aluminium container. 


Comprehensive catalogues giving detailed information of capacitors and 


technical service are available upon request 
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Improved electrical performance 

and valuable size reduction. 

DUBILIER , = 
CAPACITORS 


DUBILIER CONDENSER CO.(1925) LTD. DUCON WORKS, VICTORIA ROAD, N. ACTON W.3. LONDON, ENGLAND. 
Phone: Acorn 2241 (Slines) Grams: Hivoltcon, Wesphone, London. Cables: Hivoltcon, London. Marconi International Code 


Schools Radio 


Particular Attention Paid to Fidelity 


of Reproduction, Ease of Control 


and Maintenance 


ONG experience of the reception of B.B.C. 

| educational programmes in British schools has 

shown that ordinary domestic sets are quite 

unsuitable: in fact, the requirements can only be 

met satisfactorily by specialized equipment designed 
for the job. 

Briefly, receivers for use in schools need to have 
a high degree of standardization in order to simplify 
replacement of parts and general maintenance. 
Tuning to the required stations must be easy and 
preferably automatic, such as by the use of switched 
pre-set circuits, or their equivalent. Individual 
class-rooms should be able to switch the central radio 
receiver on or off at will, but an over-riding master 
control is essential and this should be located, for 
preference, in the Headmaster’s office. 

Flexibility of the equipment in order to adapt it 
to varying requirements in different schools is an 
all-important feature, while the power output must 
be ample to enable the full number of class-rooms 
fitted to take the radio programme simultaneously. 
Provision has to be made also for mass-listening in 
school halls, but not necessarily coincident with class- 
room listening. 

Recorded lessons play an important part in educa- 
tion so that there has to be provision for record 


Centralized unit of Ekco Schools receiver comprising 
radio unit, 25-watt amplifier and remote control 
contactor unit. 
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Gramophone playing desk and 25-watt amplifier 
mounted on school-room trolley, with the separate 
loudspeaker on the left. 


reproduction over the installation, but this should be 
entirely separate from the radio circuits. 

The highest attainable standard of fidelity is neces- 
sary with any form of mass-listening in order that 
the listener’s attention be fully concentrated on the 
subject matter of the broadcast to the complete 
exclusion of the medium. 

It is interesting to see how these requirements are 
met in one specific set of equipment—that designed 
by Ekco. The equipment to be described is the 
result of collaboration between the firm’s engineers 
and a County Education Authority. These units 
comprise: (a) radio feeder unit, (b) 25-watt audio 
amplifier, (c) remote control contactor unit, (d) 
gramophone playing-desk, (e) school-room trolley 
with provision for a 25-watt amplifier and playing- 
desk, (f) range of loudspeakers, (g) range of class- 
room ontrol panels, (h) rack for mounting 
centralized-receiving and control units. 

A typical installation would comprise a central 
rack-type assembly having radio feeder unit, 25-watt 
amplifier and remote control contactor unit. This 
will provide radio facilities for a large number of 
class-rooms with provision for switching on and off 
from any class-room. The number of loudspeakers 
in use, up to an available total of eight, has no 
audible effect on either the volume level or the 
fidelity and they can be switched on or off indis- 
criminately. 

For use in the class-room the trolley will normally 
be fitted with a playing-desk and an amplifier, with 
the loudspeaker separate and located to suit best the 
acoustics of the room. If necessary a radio feeder 
unit can be added to the class-room trolley, thus 
forming a complete mobile unit. Other combinations 
of these items can be readily visualized. 

The radio receiver employed has pre-tuned circuits 
anc selection of the required station is effected by 
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a switch. It provides three medium-wave and one 
long-wave stations. It is a superheterodyne com- 
prising a triode-hexode frequency changer, i.f. 
amplifier and a double-diode for detection and a.g.c. 
The i.f. is 405 kc/s. 

Switchable r.f. circuits are arranged as four 
separate channels with potential coverages of:— 
(a) 155-308kc/s (1,940-970m), (b) 500-900kc/s 
(600-333 m), (c) 670-1,270kc/s (450-235m), and (d) 
goo-1,550kc/s (333-194 mM). 

Negative feedback is employed in the audio 
amplifier, the circuit of which consists of a voltage 
amplifier, double-triode amplifier and phase-splitter 
and a pair of pentode output valves in push-pull. Its 


Lifeboat Gear 


sensitivity is toomV for maximum output, the 
response is flat within 1db from 30c/s to 10,000C/s 
and the distortion less than 3 per cent for full output. 
Hum level is —50db at maximum output. 

Power consumption is reasonable, being 100 watts 
for audio amplifier and radio unit, as the latter 
derives its voltages from the amplifier. 

The class-room trolley is fitted with swivel casters 
for ease of moving about and the playing-desk has 
an electric gramophone motor and miniature pickup. 

The equipment, which has received the full 
approval of the Schools Broadcasting Council for 
the United Kingdom, is made by E. K. Cole, Ltd., 
Ekco Works, Southend-on-Sea, Essex. 


Equipment Installed By British Rescue Service 


EFORE dealing with new equipment being in- 

stalled in the lifeboats of the Royal National 

Lifeboat Institution, something should be said 
about this voluntary organization which, for 126 
years, has maintained a rescue service around the 
coasts of the British Isles. The Institution has a 
fleet of 155 motor lifeboats, the crews of which are, 
with the exception of the motor mechanic, volun- 
teers, most of whom earn their living as fishermen. 

Radio is, of course, mainly used to keep the life- 
boat in touch with the shore when at sea which is 
done through the G.P.O. shore stations and certain 
lighthouses and coastguard stations. 

About 50 per cent of the Institution’s fleet of boats 
were equipped with radio telephony gear before or 
during the war but a programme of modernization 
is being undertaken and it is the new equipment, 
now being fitted by Coastal Radio, Ltd., of Edin 
burgh, with which we shall deal. 

Stowage space is extremely limited and it was, 
therefore, decided that this factor and also the need 
for even weight distribution called for the design of 
a number of small units rather than the more ortho- 


dox single-unit equipment. There are five main units 
to the Type 97 installation: transmitter, receiver, 
generator, remote control panel and loud hailer. 

From the nature of the service provided by the 
Institution, every item of equipment on board the 
boats has to withstand the worst possible sea-going 
conditions. Instrument panels are fitted with splash 
proof rubber seals and desiccators, while the remote 
contrel panel, microphone and loud hailer are of 
watertight design for use in the open 

With the cabin-type lifeboat, such as that illus 
trated, all the equipment, with the exception of the 
control unit and the loud hailer, is fitted in the cabin. 
rhe method of inter-connection between the remote 
control unit and the set permits the transmitter, 
receiver or loud hailer to be operated at will from 
either position without recourse to switching from 
‘“‘local’’ to ‘‘remote.’’ As will be seen in the 
illustrations both the receiver and the control panel 
incorporate loudspeakers. The microphone is 
separate. In the case of open lifeboats, the radio 
gear is enclosed in a water-tight housing which is 
fitted with ‘‘ port lights’’ to enable the panels to 
be seen from the remote operating position under 
the canopy. 


[The older type of single-wire aerial run from a 


Left : Receiving unit of 
the Type 97 installa- 
tion provided by 
Coastal Radio. The 
panel size is 9x 84in. 


Right : 


Remote con- 


trol unit incorporating 
a moving-coil speaker, 
the diaphragm of 


which 


is splash-pro- 


tected by a sheet of 
dural clamped under a 
perforated metal disc. 
A constant-impedance 
volume control is used. 
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mizen mast to the main mast is, in most cases, being 
replaced by a 12-ft stainless steel whip aerial fitted 
on the after end-box of open boats or amidships in 
the cabin type. With the whip aerial the radiated 
power 1s Io watts 

The receiver is a six-valve superhet with one r.f. 
and two i.f. stages. The intermediate frequency is 
465 kc/s and a.g.c. is applied to the r.f. stage, 
frequency changer and one of the i.f. stages. Muting 
of the receiver is not employed as it is comforting 
to the operator—usually the lifeboat mechanic— to 
hear that the equipment is “‘live.’’ At sea the re- 
ceiver is switched on continuously and the drain on 
the 12-V accumulators—very much the heart of the 
lifeboat—is 3 amps. 

rhe r.f. section of the transmitter consists of a 
6J5G triode crystal-controlled oscillator valve driving 
an 807 power amplifier which is coupled to the aerial 
by an auto transformer. This permits the capacity 
of the aerial to become part of the tuning capacity 
ind allows the tuning condensers—one for each spot 


frequency—to be quite small, both 
physically and electrically. The r.f. power 
amplifier is anode modulated with two 807s 
in push-pull, driven by two 6J5G valves 
connected in paraphase push-pull. 

The frequency range of the equipment is 
approximately 1-5 to 3*5 Mc/s (200 to 90 
metres) and provision is made for switch 
selection of four pre-set frequencies. 

A tertiary winding on the modulation 
transformer feeds the hailer projector on 
setting the remote control switch to 
‘“‘hailer.”’ There is a tendency to shout 
when using the hailer and negative feed- 
back—operative only on “ hailer ’’— 
prevents damage to the speech coil and also 

acoustic feedback. The output to the hailer is 25 
watts which gives a voice range of up to 14 miles in 
calm weather. 

Send-receive switching is operated by the press-to 
talk switch incorporated in the microphone hand 
piece. 

The different aerials and feeders used in the boats 
present a wide range of loads—from some 100 ohms, 
50pF to about 10 ohms, 400pF—and great flexibility 
is required in the pre-tuning and matching arrange 
ment in the tank circuit. 


During trials of the equipment on a new lifeboat in 
the Solent contact was made with a number of 
stations. The most distant was the lighthouse on 
the Casquets in the Channel Islands—a distance of 
some 90 miles. A wire aerial was employed on this 
particular boat as its area of operation is somewhat 
extensive and it has been found an advantage to 
install this type of aerial—giving a greater range—in 
such circumstances 


International Exchange of Students 


N 1935 under the auspices of the Engineering Society 
of the City and Guilds College, an effort was made to 


provide students of Imperial College, London, with 
practical experience during the summer vacation. 

The scheme was extended after the war to provide 
experience overseas on a reciprocal basis and by 1947 the 
volume of work involved in the exchange of 106 outgoing 
and 116 incoming students was such that it was decided 
to call an international conference in January 1948. As 
a result the International Association for the Exchange of 
Students for Technical Experience (I.A.E.S.T.E.) was 
formed with a central committee in each of the ten 
participating European countries to control the interchange 
of students. Since then the number of students partici- 


pating has successively increased 
and 1950, 1,672. 

A comparison of the 1949 and 1950 figures is given in the 
table reproduced from the Third Annual Report of the 
Association. The colleges, companies and organizations 
participating in each of the member countries—which now 
include Germany and the U.S.A.—are listed in the 
Report. So far as Great Britain is concerned a dozen or so 
radio companies accepted overseas students in 1950. 

The period of attachment to industry is from 8 to 10 
weeks during the summer vacation. The student pays his 
travelling expenses and the industries receiving the 
students pay them sufficient each week to cover theit 
cost-of-living expenses. 


1948, 920; 1949, 1,236; 


MULTILATERAL EXCHANGES DURING SUMMER VACATION, 1950 


y sending 


Austria | Belgium Denmark Finland 
AUSTRIA i 10 6 
BELGIUM 5 3 2 
DENMARK ¢ f 2 3 
FINLANI . 
FRANCE 
GERMANY 
GREAT BRITAIN 
NETHERLANDS 
NoRWAY 
SWEDEN 
SWITZERLAND 
U.S.A 


(285) 35 
(140) 
(88) 
(137 
(80) 


1236 53) 85 ((42)45 \(73) 66 (49) 62 


(123) 182 


Country receiving 


Great Nether 
France Y) Britair ase N 


land 


Switzer 


rway 
land 


Sweden 


eno 


Ned —_ 
Neos 


) 178 |(314) 368 (123) 142)(86) ¢ 


.—Figures in parentheses indicate the corresponding totals for the Summer of 1949 
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Double Superheterodyne 
Communications Receiver 


Eddystone Model. 750 for A.C. 


Mains or Battery Operation 


HENEVER the word ‘‘communications” is 
applied to a particular wireless receiver it 
immediately elevates that set to a class where 


high standards of performance and of workmanship 
are expected. High standards are usually costly, but 
occasionally means can be found of achieving the 
desired goal in a reasonably economical way if some 
of the well-worn paths of orthodox practice are 
forsaken for the lesser-known by-ways. 

rhe double superheterodyne is a case in point as it 
provides excellent image signal protection and high 
adjacent channel selectivity for fewer valves and 
fewer tuned circuits than a single superheterodyne 
but it does possess certain undesirable qualities, one 
being a propensity for the generation of beats which 
give rise to whistles if they happen to coincide with 
an external signal. 

However, these difficulties are not insurmountable 


Circuit used for double frequency changing in the Eddystone 
i.f. of 1620 kc/s is that provided by the ECH42 mixer, but there is a separate i.f. amplifier after the second 


to 85 kc/s. 


and apparently not sufficiently serious to deter the 
use of this attractive circuit arrangement in the 
Eddystone ‘‘750’’ communications receiver in ordet 
to bring it into the under-£50 price category. 

Double frequency changing has been used exten- 
sively in v.h.f. receivers operating on fixed frequencies 
where it is easy to dodge ‘‘whistles’’ by juggling with 
the i.fs., but in a set covering 480 kc/s to 32 Mc/s no 
stratagem of this kind is possible. However, by good 
screening and filtering the number has been reduced 
to almost vanishing point and unless a serious search 
is made the few that do exist will pass unnoticed 

Normally the set is operated from the a.c. mains 
and includes a power unit. Tappings on the mains 
transformer cater for either 110 volts or 220 to 240 
volts supplies at 4o to 60c/s. The consumption is 
approximately 70 watts. Provision is made also for 
battery operation using a 6-volt accumulator and a 


receiver. The only amplification at the first 


changer 


oe 


The bank of tuned circuits shown here are those associated with the first frequency changer. 
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SEPARATES’ METER UNIT 


B.F.0 
PITCH CONTROL 


R.F. GAIN 


TELEPHONE JACK 


MAINS SWITCH 
WAVECHANCE 


TUNING 
SEND-RECEIVE 
Swit 


CH NOISE LIMITER ON-OFF 
B.F.0. ON-OFF 


BANDSPREAD DIAL 


LINEAR FREQUENCY 
SCALES 


1.F. GAIN 


A.F. GAIN 


VARIABLE SELECTIVITY 


This view of the receiver shows the layout of the front panel; the annotation will enable all the controls to be identified. 
Resting on top of the receiver is the separate ‘‘S’’ meter unit and below are wedge-shaped mounting blocks. 


ibrator h.t. unit. An octal valveholder at the back 
of the set is fitted with a plug inter-connecting certain 
sockets for a.c. operation and for battery drive this 
plug is replaced by one having leads joined to the 
external battery and h.t. unit. 

By removing four large-headed screws at the back 
of the set the chassis and front panel can be with- 
drawn from the cabinet. Guard rails on the panel 
enable the set to be turned on its face for servicing 
without damage to any of the controls, while internal 
rails likewise protect the valves and chassis fittings. 
rhe various trimming capacitors for the oscillator 
and signal circuits are then accessible from below 
the chassis 

Although this set is in the lower-priced class of 
communications equipment, there has been no 
skimping of materials, for example, aluminium die- 
castings are used for the front panel, for the tuner 
unit and for various other fittings. The power unit 
ind i.f. sub-assembly are made of very heavy gauge 
nickel-plated brass, and the general impression given 
is that the receiver is sturdily built and provided it is 
treated with due respect it will safely weather the 

mal hazards of transport even over rough country. 

Although the illustration does not show the point 
very clearly, all the frequency scales on the large dial 
are perfectly linear. This is unusual, since, as in many 
other sets, the tuning capacitors are the common log- 
law variety. The conversion from log-law to linear 
is effected in the reduction mechanism of the 
tuning control. The main advantage of a linear 
frequency scale will be appreciated when using the 
bandspread facility, which is a small dial geared to 
the main control, as it becomes quite easy to fix the 
frequencies of stations by noting how many divisions 
on the bandspread dial are needed to cover a parti- 
cular frequency range on the main dial. 

The bandspread dial is about 6in in diameter and 
is viewed through a small window in the upper part 
of the main dial. It makes 25 complete revolutions 
for one traverse of the pointer along the main scales, 


law 
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and it gives the equivalent of about 32 feet of scale 
for each range 

The main advantage of the double superhetero- 
dyne is that the first i.f. can be comparatively high 
without the generally accompanying loss in overall 
selectivity, and thus place the image signal region 
well outside the response band of the signal-frequency 
circuits. Even with a first 1.f. of 1000 kc/s one tuned 
circuit only before the frequency changer will keep 
out most of the image signals, but in the ‘‘750’’ the 
first i.f. is 1620 kc/s and it has two tuned circuits as 
well as an r.f. stage before the frequency changer. 
Very efficient coils with dust iron cores are used 
throughout, and even on the highest frequency range 
protection against image signal breakthrough is 
very good indeed 

Although a triode-hexode valve is used for the 
first frequency changer the mixer section only is 
utilized fully and the grid of the triode portion used 
as a means of injection from a separate oscillator 

Miniature valves of the ‘‘baseless’’ variety occupy 
the first three positions of the receiver, a 6BA6 for 
the r.f., an ECH42 for the first mixer, and an 8D3, 
triode connected, for the oscillator. This portion of 
the circuit follows orthedox practice and does not 
recuire a detailed description. It might perhaps be 
said that bandswitching is carried out by ganged 
banks of the familiar wafer type switches. There are 
four ranges covering altogether 32 to 12 Mc/s, 12 to 
4°5 Mc/s, 4°5 to 1:'7 Mc/s, and 1465 to 480 kc/s 
respectively. The coverage is not quite continuous 
as a small gap has to be left in which to fit the first 
i.f. of 1620 ke/s. 

The 1620-kc/s output from the first frequency 
changer is fed via a double-tuned i.f. transformer to 
the grid of another ECH42 valve, which functions as 
the second frequency changer, converting the 1620- 
kc/s if. to 85 kc/s for further amplification. The 
triode section of this ECH42 is used in the orthodox 
manner with the oscillator on a fixed frequency of 
1535 kc/s. The only amplification at 1620 kc/s is 
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that given by the first frequency changer, but the 
valve has a good conversion conductance, 0-71 mA/V, 
and additional i.f. amplification was apparently not 
felt necessary. Certainly there is no lack of sensitivity 
and the decision to dispense with any further 
amplification at 1620 kc/s is fully justified in view of 
the high gain given by the single 85-kc/s i.f. stage. 
The valve used in this position is a 6BAO. 
Variable Selectivity 

An unexpected refinement is the provision of 
continuously variable selectivity. Admittedly it 
covers a limited range only, but it is none the less a 
valuable feature. It gives a smooth variation in the 
85-kc/s i.f. bandwidth of from o-9 ke/s to 5 kc/s for 
a 6db drop in signals, and is effected by giving a 
slight tilt to one coil in each of the i.f. transformers. 
The contro] is brought out to the front panel. It is 
infinitely preferable to a stepped change as the band- 
width can be adjusted to suit each signal individually 
without wasting usable kilocycles. 

In keeping with communications requirements 
there is a b.f.o. (injecting into the 85-kc/s detect 
stage) and a series-type noise limiter. There are two 
panel controls associated with the former; one is an 
on-off switch and the other a vernier tuning control 
for varying the pitch of the heterodyne and correcting 
for any frequency drift. 

Normally there is very little drift as both frequency 
changer oscillators, the b.f.o. and the screen grid 
in the 1620-kc/s mixer are fed from a stabilized h.t 
supply, the stabilizing medium being a VR150/30 
valve. 

Included among the panel controls is a_ send- 
receive switch, which in the off, or standby, position, 
de-sensitizes the receiver by overbiasing the 85-kc/s 
i.f. valve. All oscillators continue tooperate normally 
during stand-by periods, which is considered to be 
preferable to cutting the h.t. supply entirely. 

The remaining portion of the circuit is in all its 
main essentials quite orthodox, a diode being used 
for detector while another provides delayed a.g.c., 
and the audio signal passes through a penultimate 
amplifier before being fed to a pentode output stage 
(an N78) with a little negative feedback. An external 
loudspeaker is required, the provision made being for 
one of 2*5 ohms impedance 

An unusual feature in a set of this kind is the 
inclusion of gramophone pick-up terminals. The 
gramophone input is fed to the detector diode load 
circuit so that the audio volume control functions on 
both radio and gramophone 

There is provision also for the use of headphones, 
a very necessary method of operation when two or 
more receivers are used in the same room, or cabin 
The headphone socket connects the ’phones to the 
low-impedance winding of the output transformer 
via a resistor of low value and, on insertion of the 
plug, disconnects the loudspeaker. 

Either a dipole or a random length aerial can be 
used, as the aerial coupling coils on all ranges have 
both ends joined to terminals at the back of the set. 
For our tests a random type aerial was employed and 
the circuit completed by strapping one of the aerial 
terminals to the adjacent earthed terminal. The 
receiver is exceedingly sensitive on all ranges. 
Although there is only one valve functioning exclu- 
sively as an i.f. amplifier, both frequency changers 
contribute considerably to the overall i.f. gain. With 
all controls turned up fully there is a fair amount of 
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background noise when not tuned to a signal, but it 
is very doubtful if the set would ever be required to 
work with all-out gain. With the average-to weak 
distant signal the background is by no means 
prominent. 

Some may think the narrowest bandwidth avail 
able (a nominal o-gkc/s) a little inadequate for 
serious c.w.-telegraphy operation, but apart from a 
few really bad patches, where even a “‘single-signal’ 
type of receiver would have been hard pressed to 
sort out the jumble, no real difficulties were 
encountered. 

Of course, a good aerial always improves any 
receiver, but we did find that almost everything 
worth listening to was receivable on quite a poor 
aerial. It was not always free from a background of 
receiver and local noise, but the signal was there and 
readable. Changing to a better aerial improved the 
signal-to-noise ratio, but it did not produce any 
signals inaudible on 15 to 20 feet of wire. For 10- 
metre reception this length of wire could be better 
employed as a half-wave dipole 


Panel Controls 

The set is a pleasure to operate, the flywheel 
tuning in particular making it very easy to shift 
from one end to the other of any range. In common 
with all Eddystone communications receivers large 
knobs are fitted for the tuning contro] and the wave- 
band switch, with small ones for the subsidiary 
controls. Those most frequently used are grouped on 
the right-hand side of the panel and consist of :— 
i-f. and a.f. gain controls, noise limiter on-off switch, 
b.f.o. on-off switch and selectivity control. In the 
left-hand group are the r.f. gain, b.f.o. pitch control, 
headphone jack, mains on-off switch and send- 
receive switch. Provision is made for the use of an 
external ‘‘S’’ meter. 

Another “extra” shown in the photograph are the 
mounting blocks which tilt the front of the set back 
slightly and at the same time raise the control panel 
to a more convenient height. 

The mechanical bandspread system briefly referred 
to earlier finds its main use for logging stations, but 
it can be used for expanding small selected parts of 
the main scales. For example, on the amateur 10- 
metre band the portion 28 to 29-7 Mc/s occupies 
about rin on the 12- to 32-Mc/s range, but on the 
bandspread dial it is expanded to just over 34in, the 
1700 kce/s in the band being spread over 208 divisions, 
or just over two complete revolutions, of the dial 
As the frequency scales are linear each division on 
the o-100 bandspread scale represents a fraction over 
8 kc/s, and this will hold throughout the 12- to 
32-Mc/s range. On other bands it will of course be 
different, but the example serves to illustrate how it 
can be employed to the best advantage. 

As for accessories, Eddystone supply a 2-5-ohm 
loudspeaker in a circular case to match the set, and 
it costs {2 17s. 6d.; the ‘‘S’” meter unit illustrated 
here costs £5 5s., and the mounting blocks Ios, the 
pair, which includes fixing screws, a not unimportant 
point. A vibrator power pack for battery operation 
costs {7 15s. The price of the ‘‘750”’ receiver alone 
is £19 IOS. 

The overall dimensions of the receiver are: 16jZin 
wide, 1oin deep and S}in high (42-6 25°4 22:2 
cm respectively), and the weight is 40 lb (18 kg). 
The makers are Stratton & Co., Ltd., Eddystone 
Works, West Heath, Birmingham, 31. 
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Track control on Decca co-ordinates 
is the system Z a ~ 
proposed for t experimental 

postal service. A British European 


y Tecate helicopter is on the point of 
picking up mail from a waiting van. 


General view of the track control 
unit, with covers removed, showing 
the two film spools and the repro- 

between them. 


Navigational Track G 


Computor Obtains Direct Readings from Decca System 


NE drawback of the conventional Decca system 

as an aid to air navigation is that it cannot 

provide information in a sufficiently direct 
form to be really useful to the pilot who has to fly 
without a navigator. When travelling at aircraft 
speed, in fact, the process of transferring the read- 
ings of the Decca phase-meters, or ‘‘ decometers,”’ 
on to the Decca chart takes a relatively long time and 
can, as a result, prove dangerously distracting. Per- 
haps the best thing that can be done is to home the 
aircraft on pre-determined Decca co-ordinates, but 
even this is not easy, as it involves watching at least 
two decometer dials at the same time. However, 
the idea of a course pre-selected in terms of Decca 
co-ordinates is a useful one, if its limitations are 
accepted, for it points the way to a solution of the 
problem. This is, obviously, device for trans- 
lating the decometer readings into a form that will 
tell the pilot instantly whether or not he is keeping 
to the homing co-ordinates or pre-selected course, 
ind if not, how many miles he has diverged to port 
yr starboard. 

Such a device, a track control unit has now been 
produced by Wayne Kerr Laboratories for working 
in conjunction with a Decca Navigator receiver. It 
is an electro-mechanical computor that gives, among 
other things, direct readings of divergence from 
course and distance travelled along course, both in 
nautical miles. The pre-selected course can be of 
any desired shape, and the track control unit will 
work in either direction along it. 

Briefly, the principle is that a record of the pre- 
selected course is compared with the actual course 
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of the craft (as given by the Decca receiver) and the 
difference between them is computed and indicated 
as divergence from course. This is more fully illus- 
trated in Fig. 1 (overleaf). First, an example of a pre- 
selected course plotted on a Decca chart is given at 
(a); this is from Cowes, Isle of Wight, to Ramsgate, 
Kent, a distance of about 125 miles. From (b) it will 
be seen that curves can be drawn of the various Red, 
Green and Purple co-ordinates intersected by the 
course ; the ‘‘value’’ of each co-ordinate—in terms of 
zone and lane identification—being plotted against 
distance in miles (We are not concerned with the 
actual phase differences here at all.) Taken together, 
then, these three curves form a complete record of 
the pre-selected course. 

Let us suppose that diagram (b) is fitted with a 
cursor that will move across the curves and read 
off the Red, Green and Purple “‘ values’’ anywhere 
along course, these ‘‘ values’’ being indicated on three 
‘reference ’’ decometers, F, as at (d). We will now 
assume that the aircraft, fitted with a Decca receiver, 
flies the devious route shown by a broken line in 
(c). (The instantaneous position of the aircraft is 
shown by a circle.) At the same time, the cursor in 
(d) is moved across the curves so that it is always 
level with the position of the aircraft. As a result, 
the decometers in the Decca receiver, R, will give 
readings corresponding to the broken line on th: 
chart (c), whilst the reference decometers F will 
give readings corresponding to the pre-selected 
course, 

Thus, the difference between the readings of R 
and F provides a continuous indication of the diver- 
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gence of the aircraft from course, shown by the 
shaded areas on the chart 

The method adopted for putting this comparison 
principle into effect is illustrated in basic form at 
(e). Two sets of decometers are, in fact, necessary 
The record of the pre-selected course at (b), how 
ever, is transformed into a length of 35-mm film 
wound on reels, and the Red, Green and Purple 
co-ordinates are recorded along the length of it in 
three separate tracks. The cursor becomes an ele« 
trical reproducing system for driving the reference 
decometers ; whilst the 
across (d) is obtained by winding the film from one 
reel on to the other, past the reproducer, in accord 
ance with the movement of the aircraft. 

Since the readings of the receiver and reference 
decometers are produced in the first place by angular 
displacements of the decometer shafts, it is possible 
to compute the difference between them mechani 
ally, by means of differential gears. (Electronic com 


putors have been tried but actually proved too 


Fig. 1. 


effect of moving the cursor 


Illustrating the principle of the track control unit. 
and at (b) it is plotted as three curves in terms of the intersected Decca co-ordinates. 


heavy for aircraft use, mainly because of their power 
supplies.) The resultant angular displacement from 
the output shaft of a differential gear is therefore a 
measure of the divergence of the aircraft and can 
be arranged to drive a port/starboard indicator as 
shown. Which of the three gears is connected to 
drive the indicator depends on the configuration of 
the Decca lattice, the best one for each portion of 
the course being selected by means of switches 
operated by the film record 

Discrimination between a divergence to port and 
1 divergence to starboard is obtained from the sign 
of the difference between a reference decometer and 
its corresponding receiver decometer. For instance 
with a port divergence there might be a positive 
difference (receiver decometer indicating higher) and 
the output shaft of the differential gear would 
revolve, say, clockwise. Then, in the event of a star 
board divergence, there would be a negative difference 
receiver decometer indicating lower) and <« onsequently 
the output shaft would revolve anti-clockwise. 


At (a) the pre-selected course is drawn on a Decca chart 
The actual course of the air- 


craft, shown dotted at (c), is compared with a record of the pre-selected course (d) by means of receiver-operated 
decometers R and record-operated decometers F. At (e) the difference between R and F is found by differential gears. 
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Photographic methods of recording the Red, 
vreen and Purple co-ordinates on the film are not 
ery suitable, as they involve heavy and cumber 
some reproducing apparatus in the aircraft. How 
ever, as an absolutely continuous record is not 

a method using perforations in the film 

n adopted, with a simple reproducer for each 
consisting of two electrical contacts on either 
of the film. The arrival of a perforation allows 
contacts to close and make an electrical circuit. 

In each of the three tracks one Decca lane is repre 
sented by 20 perforations, so that the reference deco 

eters do not rotate continuously but in steps of 

20th lane. Correspondingly the receiver decometers 


( 


e also arranged to rotate in 1/2o0th-lane steps. 
Distance 


travelled along course is indicated by a 
method which will be made clear from Fig. 
1(d Here, the cursor moving across the curves in 

ordance with the movement of the aircraft not 
nly reads off the co-ordinates but indicates on the 
bottom scale the number of miles travelled. The 
principle is carried out in the computor by recording 
1 separate mileage track on the film and using a 
further reproducer to act as cursor. Perforations 

made in the film at 1/1oth-mile intervals and 
arranged to operate a standard Veeder counter as the 
mileometer. 

It should be clear from the foregoing that in order 
to compute the divergence from course it is necessary 
to keep the film moving past the reproducers in 
accordance with the movement of the aircraft, so 


simple 


RECEIVER 
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Indicator 
panel of the 
track control 
unit. The left/ 
right meter at 
the top shows 
divergence 
from course, 
whilst the 
Veeder counter 
is arranged to 
indicate either 
distance from 
base or dis- 
tance to desti- 
nation. Warn- 
ing signals are 
given by the 
three small 
lights in the 
middle. 


that the reference decometers always define a point 
on course, P in Fig. 1(c), level with the position of 
the aircraft. There is not space here to describe the 
film control mechanism fully, but it may be explained 
in principle as follows 

The divergence of the aircraft can be found in 
three different ways: by the Red, Green and Purple 
differential gears. This is illustrated in Fig. 2, which 
shows a small portion of the pre-selected course taken 
from the Decca chart in Fig. 1(a), but only the Red 
and Green lattice lines are drawn for the sake of 
simplicity. The aircraft has diverged to the right 
and its position is shown by a small circle. The 
receiver decometers, R, together define the position 
of the aircraft, whilst the reference decometers F 
define a point P on the pre-selected course level with 
the position of the aircraft. From this, it can be 
seen that the divergence is given by D, and D, (and 
D, for purple, not shown). 

The effect is shown of the film lagging behind the 


Fig. 2. A small portion of the pre-selected course 
taken from the Decca chart in Fig. 1 to illustrate the 
principle of operation of the film control mechanism. 


en 
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movement of the aircraft, with the reference deco- 
meters defining successive points on the pre-selected 
course at N and O. As can be seen, this causes a 
disparity between the divergence as found by the 
Red differential and the divergence as found by the 
Green differential ; i.e., D, and D, are different lengths. 
In position P, however, Dy and Dg are of equal length, 
from which it follows that the reference decometers, 
and the film, are defining a point on course level with 
the position of the aircraft. 

If now the Red and Green arrow-heads are con 
sidered as a pair of electrical contacts, it will be 
clear how they can be used to operate a servo- 
mechanism to keep the film level. So long as they 
are apart, power is applied to the film driving 
mechanism, and this causes the film to move forward 
until it defines a point level with the position of the 
aircraft, i.e., at P, where the contacts close and 
stop the film driving mechanism. Then, as the air 
craft continues to move on, the film is again left 
behind at O, the contacts are opened, the film drive 
is switched on . . and so on. 

In the actual track control unit, these contacts are 
operated by the outputs of the Red and Green differ 
ential gears, which give angular displacements pro 
portional to D, and D, respectively. The servo- 
mechanism, however, does not maintain the follow- 
up of the film in a perfectly continuous manner but to 
an approximation of 1/20th Decca lane. This is 
because the decometers (and consequently the 
differential gears) do not register continuously but 
in steps of 1/2oth lane. A movement of the aircraft 
across 1/20th of, say, a Red lane causes the Red 
receiver decometer to give one step of 18°. This 


unbalances the Red differential gear by 18° so that 
the contacts are moved apart. As a result, the 
servo-mechanism starts the film moving, and when 
it has covered the equivalent of 1 / 20th lane necessary 
to draw level with the aircraft, a perforation arrives 
at the reproducer. This gives the reference decometer 
a step of 18° which rebalances the differential, 
thereby reclosing the contacts and stopping the film 
At the same time, changes in D, cause the Green 
differential to operate in a similar way, so that the 
contacts are jointly controlled by alterations in D, 
and D,. 

The track control unit is perhaps most suitabl 
for aircraft which have to do routine flights back and 
forth over the same course and maintain a regular 
and reliable service in all weathers. Such conditions 
in fact, apply to an experimental air postal service 
for remote districts which the Post Office have been 
trying out in conjunction with British European 
Airways. Helicopters, relying solely on the track 
control system of navigation, will probably be used 
because of their ability to rendezvous with Post Office 
mail vans in small open spaces, as shown in the 
illustration. Very tight schedules will, of course, be 
necessary and judging from flying tests so far carried 
out, the Wayne Kerr—Decca track control unit should 
prove of inestimable value in allowing the pilots to fly 
blind at night and in poor visibility. Not only does the 
mileometer indicate when the landing field is reached, 
but the film record switches on warning lights at 2} 
miles and } mile away. Similarly a red light is 
switched on whenever the helicopter is approaching 
dangerously high ground or obstructions such as 
pylons and church spires 


Recording Brain Impulses 


Significance of Waveforms in the Study of Mental Disorders 


LECT RO-ENCEPHALOGRAPHY —or the 
study of the electrical activity of the human 
brain—-is becoming increasingly important now- 
adays as an aid to the diagnosis of disease, as well as in 
psychological tests. The actual potentials produced 


Electro-encephalograph with eight recording channels. 


by the brain of a normal human being have con- 
tinuously alternating but irregular waveforms of 
about 10 c/s, varying in amplitude from zero to about 
100 »V. These waveforms are a very sensitive 
indicator to the brain, for their appearance is affected 
not only by external stimuli such as light, sound and 
electric shock, but by mental exercise and various 
abnormalities Different mental diseases can be 
diagnosed because each has a characteristic waveform 
of its own. Epilepsy and cerebral tumours, for 
instance, can be identified by lower-frequency wave 
forms than normal, whilst the actual position of the 
tumours can be located by the placing of the pick-up 
electrodes on the scalp. 

The electro-encephalograph, for recording the 
waveforms, is basically a highly stable amplifier 
supplying an indicator such as a pen recorder or 
oscilloscope. Pen recorders have the advantage of 
making a permanent and directly available record, 
and, like the Ediswan instrument shown here, can be 
provided with a number of pens for simultaneous 
recordings from different parts of the brain. This 
particular model achieves a high writing speed by 
means of very light pens operated by moving coils 
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MACADIE 


rime gine IPS 
Fee eae 0 ea Pa 
COIL WINDERS 


The accompanying illustration of the ‘“‘ Douglas ” 
Fully Automatic Multi-Winder is a typical 
example of the superiority of design and work- 
manship which are the outcome of our many 
years of specialised expericnce in the manufacture 
of Coil Winding Machines. There is a 
“ Douglas” or “ Macadie”’ Machine for every 
coil winding need. For speed, efficiency and 
ecomony, there are no better machines. 


Twenty-seven different Coil Winders 
and Taping Machines are illus- 
trated in vur new Catalogue, 

a copy of which will be 

sent to interested 

executives on 

application. 


OVERSEAS AGENTS:— 


AUSTRALIA 


NORWAY 
Diplomingenior Harald Lahn, 
Riddervoldagate 4, Oslo. 


Measrs Electrical Equipment of 


Australia Ltd 
Herbert Street, St. Leonards, 
New South Wales 


BRAZIL 


Messrs. Companhia Marconi Brasiliera 


Rue da Alfandega 51-A 
Rio de Janeir« 


BURMA 

Messrs. B.E.8.T. ¢ 
6\ Fraser Road 

Cantonment P.O 
Rangoon 


CANADA 


Co., Ltd 


iss, Bra x 
National City Bank Buildings, 
Queens Road Central, 


P.O.B. 75, Hong Kong 


PRUS 
Dem. Chr. Kalodikes, 
P.O. Box No. 1, Larnaca 


CZECHOSLOVAKIA 
Mexars. Elflometa Co., Ltd., 
Lidicka 42, Prague XVI 


DEW! 
Mesers. A/S Deif, 
Thorsgade 59, Copenhagen 


ESYPT, SYRIA & PALESTINE 
Mesars. T. T. Casdagli & Co., Ltd 
16, tharia Sheikh Hamza, Cairo. 


EIRE 

Messrs. Kelly & Shiel Ltd., 
United Works, 

Distillery Road, Dublin 


FINLAND 
Messrs. 0. Y. Chester, A.B., 
Kaisaniemenkatu 4b, Helsinki 


FRANCE 

M. Lionel Meyer, 
Les Eaesarts Varimpre 
par Callengeville, 
Boac Geffroy (8. Inf.) 


GREECE 
Mesers. A. Lozos & Co., 
51, Venizeloa Avenue, Athens. 


HOLLAND & BELGIUM 
Messrs. Amrob, 
Heerengracht 88 
Muiden, Holland 


ICELAND 
Messrs. Gardar Gislason, 
P.O.B. 118, Rey javik 


Merers. Eastern Electric & 
ngineering Co., 
129, Mahatma Gandhi Road, Bombay 


TRAN 

Mexers. Electron, 

Lalezar, 

23, Refahi Street, Tehran 


Mesers. Ali Kamal 
Rashid Street, 444/1, Baghdad 


KENYA. UGANDA, TANGANYIKA 
& ZANZIBAR 


Messrs. Kapacee, Ltd 
P.O.B. 28, Mombasa. 
MALAYA 

Messrs. Kee Huat Radio Co 
24, Beach Street, Penang 
NEW ZEALAND 

The Nationa! Electrical & 
Engineering Co., Ltd 
P.O.B. 1055, Wellington. 


LAND 
Mesers. Economic Exports Ltd., 
2, Angel Court, Throgmorton St. 
London, E.C.2 


PORTUGAL 
Mesers. Leacock (Lisboa), Ltd., 
Avenida 24 de Julho 16, Lisbon 


SIAM 

Mesers. Allied National Corpn, Ltd 
Anco House, Buckingham Gate, 
London, 8.W.1 


SOUTH AFRICA, NORTHERN & 
SOUTHERN RHODESIA 

Messrs. Associated Engineers Co., 
Aeco House, Cor. Miller & 8th Streets, 
New Doornfontein, Johannesburg. 


Mesars. Rosset, S.A 

Calle de Lista 10, Madrid 
SWEDEN 

Ingeniorfirman Sigurd Holm, 
Si. Paulegatan 17, Stockholm 
t} 

Mesers, Transelectric, 

3, Rue Gutenberg, Geneva. 


KEY 
Etablissement Mehmet Vasti, 
P.O.B. Istanbul 143, Istanbul 


Phe AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO.LTD. 
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VARIABLE CONDENSE 
& DRIVES 


We shall be pleased to send you 
a copy of our catalogue which gives 
full details of the Polar range of 
Variable Condensers, Trimmers and 
Slow Motion Drives. 


WINGROVE & ROGERS LTD. 


Head Office 
Mill Lane, Old Swan, Liverpool, 13. 
Phone : Stoneycroft 2265 
Telegrams & Cables : Components, Liverpool. 
Lendon Office 


BROADWAY COURT, LONDON, S.W.1. 


JANUARY, 1951 — 


WireLess WorLD 


rom 10t0 510 mej 


Within the small] compass of 144” 
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-+-inm the extensive Redifon range of communications rad.) 

, ingle channel receiver covering 2 to 20 Mc/s. g 
illator and oth «ial features make this the ideal 

point-to-point and gropund-{o-air channels and it has full g 

Specialised applications of) the R.93 include 

frequency shifeeworking. 

The Redifon range includfs MF, HF and 

telephones gational 

ment. Enquiries for si 

pow y, lan@@line 


@ 
diyk 
nattendéll! 
pte comtr 


s, AF amplifying 
units or complete ne 
plifiers, remote 4 


The R.93 is designed to the specification of 
International Aeradio Limited. 
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Close-up of booster unit mounted close to the line-scan 
output valve. 


ITH the present trend towards brighter pic- 
tures, aluminium-backed screens, and neutral 
light filters (i.e., ‘‘ black screen’’ receivers), 
higher e.h.t. voltages have become general practice 
today. There must be many owners of somewhat 
older television receivers, whether commercially-built 
or home-constructed, who would like to improve their 
picture by increasing the e.h.t. voltage and substitut- 
ing a modern tube designed for a higher anode volt- 
age. In making such an improvement it is very 
desirable, in the interests of economy, to retain the 
existing e.h.t. supply (of whatever type), but to 
augment its output by about 30 per cent to 50 per 
cent while still retaining good voltage regulation. 
The circuit described here allows this to be done in 
any conventional receiver, whatever form of e.h.t. 
supply it now employs, at very reasonable cost and 
without disturbing or overstressing the existing e.h.t. 
components in any way. 


Form of Circuit 


In any magnetically-deflected receiver, high-volt- 
age line-frequency pulses are available at the anode 
of the line-scan output pentode. These pulses usually 
reach an amplitude of about 2 to 2.5 kV above earth, 
so that they are of just the right order of magnitude 
for providing the required boost to the e.h.t. supply, 
but at first sight it appears a little difficult to per- 
suade them to add on to the existing (say) 5 kV 
supply without using a double-wound transformer or 
raising the entire line-scan generator to an uncom- 
fortable potential above earth! Fortunately this can 
be overcome by making use of multiplier technique, 
and a suggested circuit is shown in Fig 1.* 

The operation is as follows: between line fly-back 
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Flyback EET. 
Booster 


Increasing Tube Voltage in 


Television Sets 


By A. H. B. WALKER, B.Sc. (Hons.), A.M.LE.E 


(Research Laboratory, Westinghouse Brake & Signal Co., Ltd 


pulses C, charges up to the original e.h.t. voltage 
through R, and point A therefore reaches (say) 5 kV 
above earth. When the line fly-back pulse occurs, 
the valve anode potential increases by (say) 2.5 kV 
and, since the charge in C, cannot change sufficiently 
rapidly, point A is also carried up an additional 
2.5 kV, reaching a total of 7.5 kV. At this instant 
MR conducts, charging C, to 2.5 kV (since C remains 
steadily charged at 5 kV). No change in the operating 
conditions of the original e.h.t. unit is therefore 
caused, all the ‘‘ boost’’ voltage being developed 
across C,. Any potentiometer chain should be left 
connected to the original e.h.t. supply output. 

If the receiver already derives its e.h.t. supply 
from the line fly-back the most obvious way of in- 
creasing the output is to convert the rectifier from a 
half-wave circuit to a voltage-doubler. This can 
easily be arranged but it suffers from two practical 
disadvantages. The first is that the e.h.t. produced 
will usually be of the order of 12 kV which is too high 


Fig. 1. Fly-back booster applied to an existing mains 
driven e.h.t. supply unit. C, = o.ooruF (working 
voltage equal to original e.h.t. voltage); C. = 0.001uF. 
3kV working; R = 2MQ, 1 watt; MR = Westinghouse 
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*Virtually the same circuit has been suggested independently by 
. J. Hills, who described it in a letter in the November 1930, Wireless 
World, p. 412 [Ep.| 
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Fig. 2. The 
booster of Fig. 1 
applied to a con- 
ventional flyback 
eh.t. supply. 
When the trans- 
former ratio is 
S6EHTAO about 2:1 this 
| produces not a 
doubler but a 
BAKELITE stip | © Ce “* th-er. The 
APPROX, Ix 3/2 booster compo- 


| nents are as in 
hy e <” Fig. 1. 


Fig. Con- 
structional details 
of booster. 


TO TUBE ANODE 
J 


TO EXISTING 
E.H.T. SUPPLY 


TO ANODE OF 

LINE SCAN PENTODE 
to enable the tube to be scanned without redesign 
of the scanning circuit; and the second difficulty is 
that the additional current burden on the line-scan 
transformer, wher reflected into the primary, results 
in somewhat poor regulation. To produce the re- 
quired increase of, say, 40 per cent in e.h.t. voltage it 
seems that the most useful circuit would be some- 
thing giving a greater output than a half-wave recti- 
fier, but less than a voltage doubler, in fact a ‘‘ one- 
and-a-halfer.’’ This result can be achieved with good 
regulation by using the pulse at the anode to supply 
a boost rectifier, and adding the output of this to the 
original e.h.t. derived from the transformer over- 
winding. Where the transformer ratio is 2:1 this 
does, in fact, result in about 4o per cent increase in 
output. The arrangement is shown in Fig. 2, and is 
basically similar to Fig. 1. 

Since the additional rectifier is fed directly from the 
valve anode through C,, it adds no burden to the 
e.h.t. auto-transformer, and its self-capacitance is 
therefore only added directly to the anode circuit 
instead of being multiplied by m? (where n is the 
ratio of the auto-transformer winding). By returning 
capacitor C, to the position shown and not to earth, 
it need only be rated for the amount of the increas« 
in e.h.t. voltage, and not the full new value 

The form of construction adopted depends mainly 
on the type of capacitors used. Although not strictly 
essential it is more convenient to use two identical 
capacitors, and a suggested layout is shown in Fig. 3. 
This has the merit of being small and very light so 
that it is easily mounted in the required position. 

The booster is best connected in series in the exist- 
ing e.h.t. lead to the tube anode, a single new lead 
being taken directly to the top cap (anode) of the 
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line-scan pentode. In most :eceivers this lead need 
not exceed a few inches in length (see photograph), 
but if the line-scan pentode is some distance from the 
present e.h.t. lead it is preferable to extend the latter 
and mount the booster near to the valve so that the 
pulse-feed lead is kept as short as possible. 

The components required are only :—One 2 MOQ re- 
sistor of 1 W rating, two 0.001 uF, 6 kV, capacitors 
(such as, T.C.C. type CP55QO) and one metal rectifier 
of 2.9 kV rating (Westinghouse type g6EHT 40). 

After increasing the e.h.t. in an existing receiver 
it is, of course, necessary to increase the output of the 
line- and frame-scanning amplifiers slightly, and in 
most cases there will be sufficient output margin to 
deal with the increase in e.h.t. which this booster will 
produce. If V, is the original e.h.t. voltage, and V, 
the augmented voltage, then the scanning-current 
output must be increased in the ratio of ¥(V./V,) to 
fill the screen again, and this adjustment can usually 
be made by the height and width controls. If V,/V, 

1.4, then the necessary increase in scanning output 
current is approximately 18 per cent. 

The actual increase in e.h.t. obtained naturally de- 
pends entirely on the amplitude of the flyback pulse, 
and this varies considerably between receivers. The 
rectifier referred to earlier is suitable for any pulse up 
to 2.9 kV peak, but if the pulse is known to be much 
less than this a smaller rectifier could be used and 
the boost obtained would, of course, be smaller. As 
an example of results the following figures were taken 
on a receiver using a conventional fly-back e.h.t. sys- 
tem operated from a driven (i.e., not self-oscillating) 
output pentode. The ‘augmented e.h.t.’ readings 
were recorded after the line-scan output had been in- 
creased, so that the screen was again filled. 


Mean Original 
Beam Current E.H.T. Voltage 
104A ».0kV 

50 hA be LF oe kV 
100 wA 5.5 Vv 
Overall regulation, 8.3 


Augmented 
E.H.T. Voltage 
75 kV 
8.45 kV 
05 kV 


0° 


The interesting point which is brought out by these 
figures is that the regulation has not been impaired 
by the additional circuit, but has actually been 
slightly improved. This result is partly due to the 
helpful self-regulating action of the Type 36 EHT 
metal rectifier. This use of the ‘limiting’ action of 
suitable metal rectifiers to improve the regulation of 
fly-back e.h.t. circuits was proposed by the present 
writer," and has since been further discussed by 
Cocking.? ’ 


A. H. B. Walker, Journal 


Metal Rectifier Voltage Multipliers.” 
Tele. Soc., Vol. 5, No. 1 

Fly-back E.H.T “= < 
1950. 


Cocking, Wireless World, September 


HEAVISIDE CENTENARY VOLUME 

"THIS book is a symposium of I.E.E. papers read at 

the Oliver Heaviside centenary celebrations in May 
last year. Although it contains little of direct interest 
to radio engineers, one suspects that if the world of radio 
had not thrust Heaviside into undeniable fame as pro- 
phet of the ionosphere, the main body of his valuable 
work would have remained unsung and there would 
have been no book. However, the mathematically 
minded will doubtless find great interest in the papers 
on Heaviside’s Operational Calculus, his contributions 
to electromagnetic theory and his hitherto unpublished 
notes. Copies can be obtained from the I.E.E. at Savoy 
Place, London, W.C.2, price tos or 4s to members, 
post free. 
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Mk. Vil 


The Stereophonic Amplifier Mk. VII, according 
to users, gives the highest quality of any repro- 
ducer so far produced. This high quality is to 
be expected when the particular points of the 
design are considered. 

The large reduction of intermodulation distortion 
and Dopler effect is achieved by completely 
separate amplifier channels for the high and low 
frequencies, terminating in separate speakers. 
The latter may be separated by any convenient 
distance to prevent pressure wave modulation and 
it is unnecessary to restrict the bass to prevent 
marring treble response. 

In each case the speaker is damped by a minimum 
of 12 times at audible frequencies to prevent 
speaker resonance, and the crossover is very fast, 
approximately 28 db for the first octave. A 
control is provided to vary the power applied to 
the treble speaker, to compensate for its efficiency 
compared with the bass speaker, and a frequency 
record reveals the absence of dip or rise in output 
at crossover frequencies. 

The treble control gives 20 db lift or 14 db cut 
from 3,000 cycles and compensates for long-playing 
records and various American and English record- 
ing characteristics. 

The small improvements in the latest model 
amplifier result in reproduction which is extremely 
good and capable of pleasing all tastes. 


Chassis complete with valves 


Price 36} gns 


Manufactured by 


VORTEXION LIMITED, 257-263 THE BROADWAY, WIMBLEDON, LONDON S.W.19 
Telephones: LIBerty 2814 and 6242-3 Telegrams: ‘ Vortexion, Wimble, London.” 
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" CONCENTRIC 
DUPLEX 


HIGH FIDELITY REPRODUCER 
-now available in 
magnificent console cabinet 


Shown for the first time at the recent Radio Show, 
the 12” Concentric Duplex in this handsome console 
cabinet, aroused great admiration. Even the experts 
applauded its remarkable performance. Vented and 
felt-lined to prevent cabinet resonances, it is designed 
to give the finest possible result from the high fidelity 
reproducer. Measuring 33” x 24”x 15”, the cabinet is 
finished in highly polished walnut veneer. 
SPECIFICATION: Series Gap magnet of Alcomax 3. Flux: LF Gap, 
14,000 gauss; HF Gap, 17,000 gauss —on 1|}” pole. Power handlin 
capacity, 15 watts. Frequency range, 30-17,000 c.p.s. Fundamental 
bass resonance, 45 c.p.s 


PRICES 


Console cabinet complete with 12” 
Concentric Duplex £31.10.0 


12° Concentric Duplex with cross-over network and trans- 
former, £15.15 .0. Without transformer, £14. 14.0. 


10” Concentric preter with matching transformer and 
filter condenser, £7.7.0. Without transformer, £6.6. 0. 


—ionte lenli orian 


WHITELEY ELECTRICAL RADIO CO. - MANSFIELD - NOTTS 


A GREAT NAME 


rests on public trust 


The name Marconi is a household | English language is spoken, the words 
word all over the inhabited world. It | Marconi and wireless are interchangeable. 
has come to mean in people’s minds all | The Marconi Company is justifiably 
that is most modern in wireless and | proud of the universal confidence its 
communications. In fact, wherever the | name inspires. 


= Dhaai ieauamian 


Marconi 


the FIRST and GREATEST name in Wireless 


MARCONI'S WIRELESS TELEGRAFH COMPANY LIMITED . MARCON HOUSF . CHELMSFORD . ESSEX 


Your Loudspeaker 


How Many Watts Should it Need and Should the Amplifier be “Flat”? 


By THOMAS RODDAM 


article which appeared in the February 


N 
A 1950 issue of Wireless World provoked a 
letter from Mr. Thomasson, who said that 
a mean output of 50 mW involved a peak output of 
5 watts. I was rather suspicious of this figure, so I 
have examining the problem more closely. 
First of all, there are two references which serve as a 
useful starting point: one, a paper by Divoire 
(L’Onde Electrvique, January 1936), the second 
by Pawley (Wireless Engineer, January 1937). 
Divoire measured the instantaneous level of 
programme material ’’ and showed that the level, 
in decibels, followed the normal probability curve. 
From the figures given I deduce that for chamber 
music, the level must be 20db above average for 
t per cent of the time. For 1 per cent of the time, too, 
it will be 20 db below average. Piano music gives 
a wider dynamic range, about 50 db instead of 40 db. 

This certainly seems to confirm Mr. Thomasson’s 
figure of 5 watts. The only conclusion we can reach 
is that my figure of 50 mW mean level was wrong, 
because the output stage, rated at 2 watts for 1 per 
cent distortion, will produce quite a lot more noise 
without unpleasantness. What sort of level is really 
needed for home listening ? 

To begin with, let us assume that we want the news 
to be read at ordinary conversational level. This 
means that the sound intensity should be about 
70-75 db above t1o~!® microwatt/cm*. This is only 
35-40 db above the miscellaneous household noises, 
so that the lowest sound level will drop down fairly 
near to noise, 

The Western Electric Company has published some 
information on the power required to produce a given 
sound level in rooms of various sizes. A typical 
small sitting-room is about 12ft. x 15ft. roft. 
and thus has a volume of 1800 cubic feet. To produce 
a level of 80 db above 1o-!® .W/cm?, using a not very 
efficient cone loudspeaker, we need, according to 
the Western Electr'c Company, an input power of 
about 200 milliwatts (+ 23db/imW). As we saw 
+ 70 db/ro~'® «.W/cm® represents a good 
mean level, and this corresponds to + 90 db/107!° 
uW/cm? peak level when the signal has a range of 
The peak power into the loudspeaker must 
therefore be todb higher than the 200 milliwatts 
mentioned above, or 2 watts. The amplifier is 
therefore required to deliver a power of 2 watts 
to give ordinary conversational level. 

This 2 watts, however, is a peak power. The ampli- 
fier will be tested with a sinusoidal signal, which 
gives 2 watts peak power when the root-mean-square 
power, the value we usually measure, is 1 watt. 
From this it is clear that a 1 watt amplifier will just 
suffice to give us a suitable level with a dynamic 
range of 40 decibels. 


been 


above, 


40 db 
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When we turn to the reproduction of music the 
question of level becomes rather difficult. My own 
personal view is that mechanical reproduction, and 
that goes for radio, too, should only be used for 
chamber music Mr. Rudo S$. Globus, writing in 
Audio Engineering (February 1950), expresses a 
different view: he holds that symphony music is 
better heard from records than in the concert hall, 
while chamber music and jazz demand a personal 
contact. But symphony music demands a range of 
somewhere between 60 db and 100 db. For broadcast- 
ing purposes, I suspect that the range is always kept 
down to 60 db, in which case the peak power, assum- 
ing that we keep the mean level constant, rises to 
Io watts. 


Peak Limitation 


The reagler will have already noted that our design 
criterion was the level which is exceeded only 1 per 
cent of the time. He may ask whether we should not 
push our peak power up to 100 watts, so that distor- 
tion occurs only o.1 per cent of the time. The answer 
is simple. Already, earlier in the chain between 
microphone and loudspeaker, the peaks have been 
chopped off. A 6o0-db range for symphony music 
means that the mean modulation can only be 3 per 
cent, a pretty low sideband power. The transmitter 
limits quite firmly at per cent modulation, 
and if we are worried about distortion the limit is 
about 20 per cent. Those peaks just don’t get out. 

Looking back, we see that the ordinary home, 
for really good reproduction of symphony music, 
needs a 10 watt amplifier, but that for speech and 
chamber music we can get along with only 1 watt. 
We can also see that my quiet background music is 
at a mean level of only about 5mW: it does not 
seem very much. 

The other thing, or one of the other things, about 
which I get into trouble, is the question of the 
transient response of loudspeakers. Socme writers on 
this subject always seem to be rather starry-eyed 
about quality, because they never allow for the im- 
perfections of the earlier parts of the system. Any 
reader who wants a shot of realism should look at 
the distortion figures quoted for transmitters and for 
disc recording. 

However, I do not want to talk about non-linear 
distortion, but about transient response. A recent 
article by Moir (Wireless World, May 1950) described 
what happened when the driving impedance of a 
loudspeaker amplifier was varied, and showed how 
reduced impedance affected the over-swing. Un- 
fortunately, there is more in the circuit than a 
loudspeaker. 

At this point I must digress. At various periods of 
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my life I have designed amplifiers for broadcasting 
administrations. They always ask fora flat frequency 
and for low noise. This means that the 
amplifiers have to be designed to cut off fairly sharply 
above the permitted top frequency, to keep the 
noise bandwidth down. There will probably be at 
least half a dozen such amplifiers in tandem between 
microphone and transmitter input 

Recently I adopted the policy of using square 
testing for adjusting a response trimming 
capacitor in the feedback circuit. The information 
obtained made it easy to adjust the response to be 
flat within 0.5 db up to 15,000 c's, and remember, 
there is always an input transformer. But to achieve 
the desired response, it was necessary to provide 
some overshoot. An analysis of the problem in 
ssme detail has recently been published by J. E 
Flood (Wireless Engineer, July 1950), and two of 
Mr. Flood’s diagrams are reproduced in Figs. 1 and 2 
Although these curves are on the wrong scale for 
audio-frequency working, the effect is merely one of 
scale. It will be seen that by rounding off the response 
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Above: Fig. 1.—Measured (solid line) and calculated 
(dashed line) responses for a two-stage resistance 
coupled amplifier with 26 db feedback. C, is in the 
feedback circuit. Below: Fig. 2.—Response to a 
35-usec pulse of the amplifier with response curves 
shown in Fig. 1. 


Cy=1,250pF 


with a capacitor in the feedback circuit (C, in Fig. 
14 of the article referred to), the overshoot can be 
reduced, and the amplifier can become over-damped 
The curve and pulse response for C, 1250 pF 
represent the critically damped condition, and it will 
be noted that the frequency response starts to droop 
relatively early. In an amplifier using transformers 
the effect is even more pronounced owing to the 
more rapid cut-off produced by the transformers 
\ really flat amplifier with input and output ampli 
fiers will have a transient response rather like that 
shown for C, o 

[he reverse is also true. If we want a transient 
response like that shown for C, 1250 pF we must 
allow the response to droop pretty early. There is 
thus a conflict between the “ flat response ’’ and 
the ‘ no overshoot Unless the amplifier 
and loudspeaker are flat up to very high frequencies, 
when we shall no longer care 

How is this conflict to be resolved ? Let us con- 
sider why the response has an overshoot. The square 
wave contains components of frequencies right up to 
infinity, in theory, and up to about 1 Mc/s with most 
square-wave generators. The “ error ’’ signal shown 
in Fig. 3(c) is made up of all the frequency components 
which do not pass through the amplifier, and we can 
say that a false signal, made up of all those compo- 
nents with reversed sign, has been generated. But 
these components are above our top cut-off, and that 
means that the response can go up to a reasonably 
high frequency and we shall still not hear the error- 
signal. So this set of transient responses does not 
matter : indeed, it shows that we have got a fairly flat 
response 

The reader may question whether this applies also 
to loudspeaker resonances, and many suspect that 
these will produce overshoots which somehow 
avoid this dependence on frequency response. The 
that frequency and transient 
response are inextricably mixed up, and a flat fre- 
quency response means that the only transients can 
be at the cut-off frequencies. So flatness pays. 

rhis is only one aspect of a problem which can 
be approached from several stand-points. Coupled 
with one method used by Olson for loudspeaker 
network approach—it can, I think, 


response 


answer 1S resp ynse 


design—the 
prove helpful 


Fig. 3.—The square wave with overshoot (a) can be re- 
garded as being made up of a square wave (b) shown as 
the leading edge step, together with an error signal (c). 
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Unusual Ladder Filter 


Applications in Audio 


and Radio Circuits 


By F, G. G. DAVEY, MA. AMLEE. 


(E.M.G, Handmade Gramophones) 


HE possibilities of the simple ladder filter are by 
no means exhausted by the classical filter 
theory. In one sense, any stray collection of 

reactive components, connected together as a simple 
ladder, is a filter. It will only lack value for design 
purposes because the calculation of its performance is 
laborious and needs to be repeated in full for every 
fresh case. To be generally useful, a filter must have 
some regularity in its design which simplifies the 
formulae and makes them readily applicable to a 
arge variety of particular cases. 

Broadly speaking, in the classical filter theory this 
regularity is that the characteristic impedance of each 
section is the same. In the filter which is the subject 
‘f this article a different regularity has been chosen, 
which is that the impedances looking forward and 
backward from the central element bear a constant 
ratio to each other with change of frequency and 
maintain equal phase-angles. This condition leads 
to quite general formulae which are sufficiently simple 
for use. It also leads to a filter with some rather un- 
usual properties which are of value in radio design. 

In order to fulfil the chosen condition, it is clear 
that there must be an odd number of reactive ele- 
ments (i.e., series and shunt arms). It is also clear that 
all those elements coming before the central element 
must be proportioned to the input terminal resistance, 
while all those following the central element must be 
similarly proportioned to the output terminal 
resistance. For the sake of a further simplification of 
the formulae, the central element itself is expressed 
in terms of the two terminal resistances together—in 
series if it is a series element and in parallel if it isa 
shunt element. 

Let us take an example. Suppose a low-pass filter 
is required consisting of five reactive elements working 
between an input resistance a and an output resistance 
b, (see Fig. 1). The nominal cut-off frequency will be 
called f,. The first inductor has a reactance 22f,L, = 
ka, where k is some constant to be determined. The 


Fig. 1. Five-element mid-series filter 
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E.M.G. steep-cut variable filter for connection between 
output transformer and loudspeaker. 
next element, the shunt condenser, must then have a 
I 


reactance - ha The second 
> of 


being the central element, has a reactance 22/,L, 
m(a-+b), since it is a series arm. m is another constant 
to be chosen. The last two elements will be fixed in 
the same two, but using b in the 
formula instead of a 

First to be considered is the filter obtained by 
maintaining k. It is found that varying & alters 
the shape of the response curve given by the filter 
Some typical curves are given in Fig. 2 for a five 
element filter, and in Fig. 3 for a three-element filter 


inductor, L,, 


way as the first 


k =0 666+-+—+ 


Fig. 2. Response of five-element low-pass 
filter with varying R. 

Fig. 3. Response of three-element low-pass 
filter with varying 


It will be seen that the higher values of k give steeper 
cut-off slopes, but that this is offset by an increasing 
amount of “ sag” in the pass band. Now, in radio 
work filters are often required to give as level a res- 
ponse as possible in the pass band, with as steep a fall 
as possible outside it. Ifa response not more than 1 db 
down anywhere in the pass band is_ considered 
good enough, then this will be given by making k —1.2 
for the five-element filter and & = 2 for the three-ele- 
ment filter. If the actual cut-off frequency f/f, is taken 
to be the point where the response is t db down for 
the last time, it will be found that this occurs, for the 
five-element filter, at the frequency f/f, OY ee 
terms of the actual cut-off, then, the design formulae 
for this performance become : 


2nf,L, 1.56a 


0.9234 


0.923b 


If a mid-shunt filter had been considered (three 
shunt condensers separated by two series inductors 


B 
4 


Fig. 4. A, five-element filter with k = 1.2; 
B, five-element conventional filter. 


the central element would have been a shunt arm. An 
identical performance would then have been given 


In this case, therefore, the design 


I 
by putting k = —. 
° 1.2 


formulae would become : 
0.042a 


1.084a 
ab 
oy: b 
a+ 
1.084b 


a. 0.642! 

2nf Us sis 

Fig. 4 shows the response curve for a five-element 
filter designed to these formulae as compared with a 
simple filter with the same number of elements de- 
signed to the conventional formulae. It will be seen 
that, apart from the 1 db dip in the pass band which 
we have allowed ourselves, nothing has been lost in 
performance—indeed there is an appreciable gain in 
sharpness of cut-off 

Exactly similar performance curves can, of course, 
be obtained for high-pass filters, and bandpass 
filters can also be produced on similar lines. 


f 


Fig. 6. 
varying m. k 


Response of five-element low-pass filter with 
1 throughout. 


Fig. 5. The output current 
iy is governed more strongly 
by the central! element ¢ than 
by either of the others 


Right. Fig. 7. Response curve ot 
infinitely variable filter inserted 
between transformer and Wharfe- 
dale ‘‘Golden’’ speaker. Inser- 
tion loss 0.75db. A, minimum 
setting : B, approximately half 
way, C, maximum setting 
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Fig. 8. Bandpass five-element filter (a), redrawn (b) 
as a three-circuit coupler. 


We come now to the property which renders these 
filters somewhat unusual. It can be shown (see 

ppendix) that the cut-off frequency is much more 
strongly controlled by the value of the central ele- 
ment than by any other single element ; that is why, 
it the start, the central element was given a different 
coefficient m from the other elements. This can be 
roughly illustrated by taking the simplest possible 
shown in Fig. 5. Here, the current through the 

cE 


Case 


output resistance b is ij = ———-———— Obviously, 
ab + bc + ca 

changes in the value of ¢ are going to affect 7, much 

more strongly than similar changes in a or b. This 

property remains true even though a and 6 become 

more complex networks, so long as the condition 

defining these filters is retained. 

Fig. 6 shows some typical curves that result from 
varying m while retaining & constant. In this case 
there is a variation in the pass band of 2 db, while the 
cut-off at 2 db down has been varied in frequency by 
about an octave. Better results would have been 
obtained by using a rather higher ’, but these curves 
show the kind of limits to variation of m that must be 
expected. 

The five-element filter has been used in practice as a 
variable high-note filter for loud-speakerst. In this 
application the terminal resistances are not constant 
but vary quite markedly with frequency. It happens, 
however, that the variations are generally such as to 
improve the filter performance. Fig. 7 shows the 
measured results 

Another rather useful property shows up in this 
practical case. It follows, from the fact that the 
central element exercises a more than proportionate 
control on the performance, that the other components 
exercise less. Hence they need not be very accurately 
matched to their theoretical value. Now the filter o! 
Fig. 7 is of the five-element mid-series type such as 
Fig. 1. The input is the speech transformer and this 


Britist 


\o. 601531 and patent pending 
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kc/s MISTUNED FROM 465 kc/s 


Fig.9. Response of the circuit of Fig. 8 (b) at 465 kc/s 
Q of coils=300. Turns ratio of tapping = Q/m. 


contains leakage inductance which, it is found, can 
sufficiently represent L,; the output load is the 
speech coil and this also has inductance which can 
serve as L,. Only the two condensers and the infinitely 
variable central inductance have actually to appear 
in the filter. The curves shown in Fig. 7 are the change 
in db resulting from cutting these elements in and out 
of the circuit. The steepness of slope averages about 
34 db per octave, showing that all five elements are in 
fact playing their full part. 

The principle of these filters can be usefully applied 
to the bandpass filter. Here the central element 
contains both an inductor and a condenser—it is, in 
fact, a tuned circuit. Fig. 8(a) shows the circuit now 
being considered. When redrawn as Fig. 8(b) it is 
instantly recognizable as two tuned circuits bottom 
coupled by a third. The tapping is introduced so that 
the components of the central circuit can be of the 
same values as those of the outer circuits, and also to 
give a simple means of varying the impedance which 
provides the coupling. There are now two independent 
variables in the central element—its impedance as a 
coupling and its resonant frequency. Again, these 
variations of the central element exercise a pre- 


APPENDIX 


Let E be the input voltage in series with a 
Let V be the output voltage across b 


Let W be © 


We 
Then the response curve of all filters of this type can be 
expressed in the form 
Vv b I 
E a+b’ A(B+CA) 
where A, B and C are comp!ex expressions independent o! 
aand b. Their values are 
3-element mid- 
series filter 


A 1+ jkW I 


he 
B 1 1+ 7kW 
imW imW 
The mid-shunt formulae are the same with & and m in 
verted. A always contains a higher power oj W than B 
The C term, therefore, is always the term containing the 
highest power of W present in the expression, and this is 
proportiona! to m. Therefore variation of m governs the 
cut-off to a much greater extent than any other factor 


5-element mid- 
series filter 


— W? +- 4 W 
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dominating control on the performance. Variation 
ot its frequency shifts the centre frequency of the 
pass band, within limits, without unduly affecting its 
symmetry or width, while variation of the coupling 
impedance varies the width of the pass band without 
at all affecting its centre frequency. A variation of 
bandwidth of about 3 or 4 to 1 can be obtained 
without too bad a shape in the pass band 


This circuit has been used to provide variable 


selectivity in i.f. couplerst 


Typical curves are shown 
in Fig. 9 


The coupler gives the full wall steepness of 
three tuned circuits, and the effective selectivity of 
all of them is controlled by only one variable. It 
follows also that in production these couplers can be 
satisfactorily ganged up to the desired i.f. frequency 
with one trimmer on the central circuit only, so long 
as the outer components are tolerably close to their 
designed values 


SUNDERLAND RADAR 


New Port Installation to be Worked by Pilots 


fa application of radar aids to the movement 
of shipping in the harbours of the United 
Kingdom was carried a_ stage further in 
November last when the Minister of Transport 
opened a new experimental station at Sunderland 
The instal! selected is a standard 
radar designed for us¢ 
tional requirements at 
its range, 


marine 
The naviga 
well within 
ilally designed system, such as 
that installed at Liverpool for its 14 miles of narrow 
channel, Most of the docks are 
grouped harbour entrance and the 
rth and south of the en 

are adequately covered. 
A marine-type rada 
at Douglas, Isle of 
pool, special 


tion, and the 


on board ship 
Sunderland are 
and a spe 


IS not necessary 
just he 
navigational 
trance 


inside the 
hazards to n 
has been in use for some time 
Man, but in this case, as at Liver 
rvers are employed for its opera 
traffic consists of passenger ships work 
At Sunderland there is a 
uipping, and the experiment 
operation of the equip 
he hands of the I ilots themselves, who can 
when and can be best used; for 
example, to help th cutter to locate an in 


obs 


le aving tn 


decide how it 


coming vessel, or to assist pilots already engaged in 
bringing in vessels under conditions of bad visibility. 
Communication pilots and the Pilot 
House ashore will be maintained by a two-frequency 
v.h.f. radio-telephone channel, the shore station 
working on 163.1 Mc/s and the pilots’ transmitter 
receivers on 158.6 Mc/s. The v.h.f. equipment has 
been supplied by the Automatic Telephone and 
Electric Company in association with British Tele- 
communications Research, and the portable units are 
similar in design to those employed at Liverpool. 
Additional coaxial resonant filters have been included 
in the receiver input feeders to reduce crosstalk 
between the transmitter of one equipment and the 
receiver of the other due to the close frequency 
spacing employed [he shore transmitter (Type 
PMrA) is rated for 10 watts output and employs 
amplitude modulation. A similar transmitter pro- 
vides single-frequency simplex working on_ the 
marine International Guard Channel of 156.8 Mc/s, 
and Sunderland is the first port in the British Isles 

to be given this facility. 
A continuous listening watch is kept by the pilot 
vessel and a 12-volt battery-operated transmitter- 
receiver (Type PMC) is used, the batteries 
being charged from a generator on the 

main engine 

The radar installation consists of a 
Kelvin Hughes Type 1A (Series 2) instru- 
ment with 12-in diameter display. The i-f. 
signal and locking pulse are split after the 
pre-amplifier to provide a second display 
in another part of the building for experi- 
mental work by the Admiralty Signals 
Research Establishment—the technical 
authority for the installation. The scanner 
unit is mounted at the top of a 50-ft lattice 
tower, which also carries the coaxial dipole 
aerials of the communications equipment. 


between 


Radar display unit and chart tables in the 
Pilot House, Sunderland. Communication 
with pilots on duty is maintained by v.h.f. 
radio-telephony. 
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53 Ranges with Rotary Switch Selection 


This uniquely comprehensive Test Set has 53 ranges for 
measuring A.C. and D.C. current and voltage, resistance 


The and insulation. It is completely self-contained, with in+ 
ternal batteries to provide power for the ohms ranges and 


self-contained power pack for insulation measurement af 
WESTON 500v. Selection is carried out by two 20-position switches, 
A fully-protective safety device is fitted and is operative 

for forward or reverse overload. The 150-division 6in, 

7 93 scale is uniformly divided and is fitted with an anti-parallag 

e mirror. The set is enclosed in a handsome bakelite casé 


and fully complies with B.S.S. No. 89, covering first-grade 


Multi-R ange instruments. Full details of the ranges covered, and of thé 


complete specification, will gladly be supplied on request’ 


Test Set SANGAMO WESTON LIMITED 
ENFIELD, MIDDLESEX 


TELEPHONE : ENFIELD 3434 (6 LINES) AND 1242 (4 LINES) 
TELEGRAMS: SANWEST, ENFIELD 
BRANCHES 
Glasgow, eweneste-on- Fann. Leeds, Manchester, 


Wolverhampton, Bristol, hampton, Liverpool. 
Nottingham & Brighton. 
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0.18% DISTORTION INCLUDING RE- 
MOTE TONE CONTROL STAGE AT 
32 WTS. 

AN EXCLUSIVE PERFORMANCE CERT- 
IFIED BY THE NATIONAL PHYSICAL 
LABORATORY. 


Price: £30-0-0 complete 


Works : WEST ST., FARNHAM, SURREY 
FARNHAM 6461-2-3 
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Sound Sales Wtd. 


Manufacturers of Electronic Products 
LLOYDS BANK CHAMBERS 
125 OXFORD ST., LONDON, W.1 
GERrard 8782 


MODERN PRACTICAL RADIO 
AND TELEVISION 


This work covers every phase of Radio and Television 
Engineering from many viewpoints and meets a great 
demand. The author, C. A. Quarrington, A.M.Brit., 
I.R.E., with a long and wide experience of Radio 
Engineering, has been responsible for training a large 
proportion of the Radio and Television Service 
Engineers in this country, and is also well known as a 
lecturer on Radio and Cathode-ray subjects to Uni- 
versities, Radio Societies, Trade Associations and 
other interested bodies throughout the country 

It is impossible to detail even briefly in this small 
space the exhaustive ground covered by this compre- 
hensive work, but the pamphlet we can send you will 
show you that these few remarks are no exaggeration. 


THE ILLUSTRATIONS 


“Modern Practical Radio and Television” s profusely illustrated 
It contains 16 full-page plates, over 400 diagrams in the text and 7 
Jarge folding insets. Each illustration has been specially Selected for 
its practical utility 


SEND FOR FREE PARTICULARS 
‘wesesecesscesssssns oe eee e seer enesesaseeenseeneensseeessansesese 
To THE CAXTON PUBLISHING CO., LTD., 42, Morley Hall 
St. George St., Hanover Sq., London, W.1 
Please send me, free of charge, particular: of “ Modern Practica 
Radio and Television 
Name osccoscece 
(Send this form in unszaled envelope 1d. stamp 
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gy ELECTRONICS 
RADIO-TELEVISION 
and other INDUSTRIAL 
ELECTRONIC subjects 


HOME STUDY COURSES 


City and Guilds Telecommunications and A.M.Brit. 
I.R.E. examinations e* Radio and Television 
Servicing Certificates e Advanced Radio e Tele- 
vision @ Industrial Electronics @ Mathematics 


- FREE BROCHURE gives full details of these and 
Daytime Attendance Courses. 
Moderate terms. Facilities for easy payment. 


Write to Dept. 16, 


Associated with 
“H.M.V." 
a eae 


10, PEMBRIDGE SQUARE, NOTTING TE peng 
NOTTING HILL GATE, COLUMBIA 
LONDON, W.2. TELEPHONE: BAYSWATER 6131/2 ate 


Square-Wave Generator 


By 0. C. WELLS 


Practical Design Giving Three Repetition Frequencies at Low Impedance 


SQUARE-WAVE generator is convenient for 

testing a.f. amplifiers, as well as being 

generally useful. By means of an oscilloscope 
and a sinusoidal input it is possible to see when a 
stage becomes overloaded and to measure the input 
ampiitude for which it occurs, but in order to mea- 
sure frequency distortion we need an a.f. source of 
continuously variable frequency. Using a square- 
wave input, there is no need to make an extended 
series of readings, as we can gain some idea of the 
distortion by examining the output waveform. This 
method was described on page 6 of Wireless World 
for January 1948, to show the effect of negative 
feedback on the Baxandall amplifier. There is no 
need to have a continuously variable repetition fre- 
quency, but it is a good idea to have several ‘* spot ’’ 
frequencies, and so be able to gain an idea of the 
low-frequency response by means of a low-frequency 
square-wave, and the top response by means of a 
higher repetition frequency. 

The following, then, is a square-wave generator de- 
signed along these lines. Three spot frequencies are 
available, 80c/s, 800c/s, and 8kc/s, each of which 
can be selected by a switch. The amplitude is con- 
tinuously variable from zero up to about 50 volts 
peak-to-peak, whilst the output impedance is of the 
order of 150 ohms. The mark-to-space ratio is con- 
tinuously variable from about 5:1 to 1:3. Two 
valves are used, both type EF 50. 

There is a choice of several methods of producing 
the square wave, of which the multivibrator might 
seem the most suitable. But to obtain a rapid 
rise on the square-waves it would be necessary 
to use at least one cathode follower, and even then 
we would have to add some sort of limiter. At least 
two double triodes would be needed. But the main 
disadvantage of this circuit is that it would necessi- 
tate switching two capacitors to change the frequency. 

The transitron relay is capable of producing a 


+H. 
400V 


OUTPUT ! 
Our 
OUTPUT 2 


2 
, AMPLITUDE 
500kN 


MARK/SPACE 
RATIO 
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better square-wave, using a simpler circuit in which 
only one capacitor needs to be switched. 

Referring to the circuit in Fig. 1, V, is the trans- 
itron oscillator, producing a 100-V peak-to-peak 
waveform at its anode. As a point of interest, this 
valve, when connected up as shown, is unstable when 
the suppressor voltage lies between about —5 and 
—4o volts. If R, is returned to a bias outside this 
range, however, the circuit will not self-oscillate, and 
will only produce a pulse when suitably triggered. 

R, alters this suppressor bias, and so controls the 
mark-to-space ratio—and, to some extent, the fre- 
quency. (The repetition frequencies quoted above 
correspond to an exactly square output.) S, selects 
the spot frequency without affecting the mark-to- 
space ratio, enabling R, to be calibrated directly. If 
desired R, can be made variable to give continuous 
frequency coverage, but if this is done the frequency 
and mark-to-space controls will interact. In practice 
the one control R, is sufficient 

The negative half-cycles produced at the anode of 
V, are by no means square, so it is necessary to add 
some sort of limiting circuit. V, is a combined triode 
limiter and cathode follower, having the double pur 
pose of limiting the negative peaks and providing a 
low output impedance by its cathode-follower action. 
An EF50 was used to give a low output impedance. 
Almost any valve will operate effectively in this posi 
tion, so if for any reason it was desired to add some 
additional pulse-shaping circuit, one section of a 
6SN7 double triode could be used for V,, leaving the 
other section for the new device. 

Fig. 2 shows the output waveforms at 80c/s and 
8kc/s. The 8kc/s waveform is not so square as the 
other two, but is nevertheless still useful. 

To give a 50-V peak-to-peak output, 400-V h.t. 
and bias supplies are needed. The circuit will, how- 
ever, operate from half these voltages at somewhat 
reduced amplitude. 


Left: Fig. 1. Circuit of the square-wave generator 


Fig. 2. At (a) is the waveform produced at a repeti- 
tion frequency of 80 c/s, and at (b) is the waveform at 
8o0kc/s. 


Manufacturers . Products 


New Equipment and Accessories for Radio and Electronics 


Wave Analyser 
AS an aid to rapid medical diag- 


nosis from electro-encephalo- 
graphic recordings, the Edison Swan 
Electric Co., of 155 Charing Cross 
Road, London, W.C.2, have pro- 
duced an instrument for automatic- 
ally analysing a complex waveform 
in a very short space of time. When 
dealing with a continuous e.e.g. 
waveform it provides a complete 
analysis every 10 seconds and pre- 
sents this in written form on the 
yart of the record to which it refers. 
‘he problem of analysing aperiodic 
functions is solved by integrating 
the outputs of pre-tuned frequency 
selectors over a period of time 


Broadcast Receivers 
FEATURE of the new 


victa’’ a.c./d.c. mains/battery 
portable, made by Invicta Radio 
Ltd., of Parkhurst Road, London, 
N.7, is the extremely attractive and 
colourful material covering the 
cabinet, a new woven plastic called 
‘*Tygan,’’ which is claimed to be 
extremely durable and ~—ss easily 
cleaned. The receiver weighs olb 
and costs {14 12s 6d. Two new sets 
with the emphasis on quality of re 


** Twin 


production are the ‘‘ Mayfair’ 
radiogram, made by Ace Radio Ltd 

of Tower Road, London, N.W.10, 
and the model ‘‘750’’ receiver by 
Rainbow Radio Mfg. Co. Ltd., of 
Mincing Lane and Mill Lane, Black 
burn, Lancs. Both use 1o0-in 
speakers, and some attention has 
been given to the acoustic designing 
of the cabinets. 


Aerial Multicoupler 


“THE purpose of this equipment 

introduced by The Plessey 
Company of Ilford, Essex, is to per 
mit the operation of up to ten com 
munication receivers trom a com 
mon aerial without cross-modulation 
effects or loss of individual signal 
strengths. It consists of a wide 
band amplifier with filters, giving a 
pass range of 2-20Mc/s flat to with- 
in +3db, and this arrangement 
feeds into ten  cathode-follower 
stages which are designed to work 
into 75-2 unbalanced loads. The 
amplifier will handle signals up to 
250mV without overloading or exces 
sive cross-talk, and down to tuV 
without the noise becoming appreci- 
ible. It is designed to an Inter 
national Aeradio Specification and is 


suitable for international rack-and- 
panel mounting 


Loudspeakers 


AS a result of the considerable in- 
terest shown in their ‘‘ Sten 
torian’’ 12-in Concentric Duplex 
loudspeaker, Whiteley Electrical 
Radio Co. Ltd., of Victoria Street, 
Mansfield, Notts, are now produc 
ing this model in an acoustically 
designed vented cabinet at £32 10s 
It stands 3ft high and 2ft wide, and 
is finished in polished walnut. From 
=. K. Cole Ltd., of Southend-on- 
Sea, Essex, comes the Model ES115 
extension speaker, an 8-in p.m 
dustproof type in a plastic cabinet, 
it {2 17s 6d. It will handle a 3- 
watt output and has an on/off and 
volume control flush-fitted in the 
} 


side 


Picture-telegraph 
Equipment 


NE feature of the picture-tele 
graph equipment now being 
made by the General Electric Com- 
pany is that the transmitter can be 
converted for use as a receiver when 
required by a simple interchange of 


Ediswan Mark II low-frequency 
wave analyser with top open. One 
of the chassis sections has been 
withdrawn and swung round on 
its bearings for maintenance. 


Right : Ekco extension 
speaker, model ES115. 
The plastic case can be 
supplied in either beige 
or maroon. 


“‘ Twinvicta ”’ 


mains)battery portables, showing 
two of the patterns available in the new 
covering material. 


‘ Tygan ” 
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parts. At normal transmission speed 
a 10in x 8in picture can be sent over 
telephone line, carrier circuit or 
radio link in 14 minutes, although 
this time can be reduced to seven 
minutes at the expense of picture 
quality. 

Definition is the highest possible 
within the limits prescribed by the 
C.C.1.T., and the equipment will 
work in conjunction with any other 
picture-telegraph equipment which 
complies with these standards. Pic- 
tures can be received as positives on 
photographic paper for direct viewing 
or blockmaking, or as negatives when 
a quantity of prints are wanted. 


Miniature Hearing- Aid 


(REA LY improved intelligibility 

is Claimed for the new ‘* Micro- 
pak II’’ one-piece hearing-aid, 
which has a high maximum gain 
(55db air-to-air) and is provided 
with optional a.v.c., in addition to 
manual volume control, to ensure a 
maintained comfort level and free- 
dom from loud noise A recessed 
crystal microphone is used, followed 
by three stages of amplification, 
with the output pentode feeding into 
either air- or bone-conduction re- 
ceivers. The overall response is sen- 
sibly flat, but a bass cut for tone 
control is introduced when on a.v.c. 

Produced by Bonochord, Ltd., 48 
Welbeck Street, London, W.1, this 
model measures 3}in x 24in x jin, 
ind weighs only 50z complete with 
batteries. It gives 350 hours of life 
on a 15-V h.t. battery, 10 hours of 
l.t. life on a standard ‘‘ pen’’ cell, 


and costs less than $d per hour to 
run. The price is 30 guineas. 


Germanium Rectifier 
T? meet the needs of designers 


who want a _ low reverse 
current at ‘a_ reasonable price, 
the General Electric Co. Ltd. have 
introduced the GEX45. This has 
a reverse current of 10-30#A and 
costs 16s, as distinct from the 10nA 
of the GEX55, which costs 30s. The 
forward current is approximately 
SmA at +1 volt and the turnover 
voltage is greater than 60V. 


Miniature Transformer 


A* exceptionally small trans 
former, giving an impedance 
ratio of 250:1, has been designed by 
John Bell and Croyden, of 117 High 
Street, Oxford. It is suitable as an 
output transformer for hearing-aids 
and the primary winding can be in- 
cluded in the anode circuit of the 
output valve, giving an inductance 
of 28H at 200nA d.c. or 12H at mA 
d.c. There are 5,000 turns of 48 
s.w.g. on the primary and 100 turns 
of 38 s.w.g. on the secondary. Using 
‘‘F’’ size laminations and a 
moulded bobbin, the outside dimen- 
sions work out to0.752in x 0.438in x 
0.551n 
Educational Oscilloscope 
Units 
O meet the needs of schools and 
colleges for a moderately 


priced demonstration instrument, 
the Equipment Division of Mullard 


Electronic Products Ltd., Century 
House, Shaftesbury Avenue, Lon- 
don, W.C.2, has introduced a c.r.t. 
unit Broo and an associated time- 
base/amplifier unit Bior that to- 
gether provide most of the features 
of the modern oscilloscope. Each 
unit has its own internal power 
supply. There is a 3-in c.r.t. in the 
3100, with vertical and horizontal 
deflection sensitivities of about 0.2 
mm/V. If desired, the vertical and 
horizontal amplifiers in the Brot, 
which have a frequency response of 
25¢/s to 30 kc/s, can be used with- 
out modification as independent 
general-purpose amplifiers. The 
Broo unit costs {12 12s and the 
Bror unit £15. 


Transmitter Feeder Cable 


[Pea for handling large 

amounts of r.f. power, the new 
Telcon AS.84.A1  semi-air-spaced 
cable has shown itself capable of 
carrying 20kW at 45Mc/s without 
difficulty. Regarding its propaga- 
tion characteristics on wide-band 
transmission, tests on a 280-yard 
length have shown that the voltage 
standing-wave ratio would not be 
worse than 0.08 over a 10 Mc/s band 
centred at 60 Mc/s. The ifner con- 
ductor is a solid copper wire of 
diameter slightly above }in, and is 
supported at intervals by a series of 
interlocking Telcothene mouldings. 
The outer conductor is a seamless 
extruded tube of aluminium. The 
Telegraph Construction & Mainten- 
ance Co. are at 22, Old Broad 5St., 
London, E.C.2. 


Right : Mullard educa- 
tional aid ; on the left 
is the time-base/ampli- 
fier unit Bror and on 
the right is the cathode- 
ray tube unit Broo. 


| 


Bonochord ‘‘ Micro- 
pak II ’’ hearing-aid, 
showing the drum- 
type volume control, 


microphone grille 
and pocket clips. 


Telcon transmitter feeder cable. On the left is a cut- 
away view to show the interlocking mouldings which 
support the inner conductor. 


Belclere miniature 
transformer for 
use in hearing- 
aids, showing its 
size in relation to 
the human hand. 
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WOES St AT Ey 


Maybe in May 


Source of the Saucers 

} hae ING saucers have taken the 
place of the Loch Ness Monster, 

but whereas 


greater harm than 


monster did no 

m ti to irighten a tew 
Scotsmen out of their wits, thus 
leading them to forswe further in- 
dulgence in the national beverage, 
this new menace is far more serious. 
By acting as transient reflectors and 
so causing intermittent distortion 
and fleeting ghost images on our 
television screens, these so-called 
saucers are proving a very real 
source of trouble. 

At present the trouble is not ex 
cessive because these saucers are few 
in number, but like Hitler, who also 
began in a small way, they will be- 
come uncontrollable unless dealt 
with promptly. Obviously the first 
thing to do is to find out whence 
they come and deal with them at 
the source: when plagued by 
wasps it saves a lot of time if we 
can locate their nest. 

Now it has been suggested that 
they come from another planet but 
astronomers insist that their obser- 
vations show that, with the excep- 
tion of the Earth, the Sun’s satellites 
ire incapable of supporting life, and 
who am I to disagree with such 
learned men? But we must not 
forget, as Mr. Hoyle, the erudite 
astrophysicist from the banks of the 
Cam, has reminded us over the air, 
that we cannot absolutely rule out 
the possibility that some of the 
myriad sparkling spheres, with 
which the heavens are bespangled, 
may possess some inhabited satel 
lites. This, however, does not take 
us very much farther for, as Mr 


38 


UNBIASED 


Hoyle also tells us, the nearest stars 
to us, which for the sake of argu 
ment we will assume to possess 
inhabited planets, are roughly three 
light-years, or in more homely 
figures 17,330,476,800,000 miles 
distant from us. Now since the 
observed maximum speed of the 
saucers is said to be a mere eighteen 
thousand miles per hour it would, 
leap years. included, take them 
rather more than twenty-two thou 
sand years to do the round trip (‘‘ if 
in doubt, work it out’’ as the peda 
gogic maxim puts it, but in the 
interests of domestic harmony don’? 

Ask your Dad ”’ in this case). 

It is clear, therefore, that we must 
look for a ‘‘ home-counties ’’ planet 
in our own Solar System which has so 
far eluded the eye of the astronomer 
and I think I have found it by 
means of radar. 3asing my work 
like many others, on the specula 
tions of Aristarchus and _ other 
ancient Greek philosophers, I have 
discovered that this new planet 
travels round the same orbit as that 
of the Earth but, as it is 180 degrees 
out of phase and moves at the same 
speed, it is always on the opposite 
side of the Sun to us; therefore, we 
can neither see it nor get a direct 
radar echo from it. But any of you 
who are proficient at billiards will 
readily understand how an indirect 
radar-echo can be obtained by a 
simple there-and-back cannon off 
one of the other planets when it is 
in a suitable position. I am hoping, 
therefore, to get the Government to 
allow me to demonstrate this to the 
public at the Shot Tower radar in- 
stallation which is being erected for 
this year’s Festival of Britain. The 
echo from it will automatically ring 
the bell and return the money of 
successful shooters. I propose to 
give the planet the appropriately 
commemorative name of Radaria. 


Radio Jubilee 


HIS year we enter upon the 
second half of the 2oth century 
and it would surely be fitting that 
a section of this year’s radio show 
should be devoted to a review of the 
tremendous progress made in the 
past fifty years. The year marks 
for one thing the jubilee of trans 
atlantic wireless, as it was on 
December 12th, 1901, that Marconi 
first linked us with the New World, 
and it was in 1901, too, that the 
first British merchant ship, the Lake 
Champlain, was fitted with wireless. 
It is, however, rather a difficult 
thing to stage a suitable review of 
the past hali-century of radio and 
make it interesting to the general 
public. It can so easily degenerate 
into a moth-eaten dry-as-dust ex- 


By FREE GRID 


hibition of ancient sets and com- 
ponents. We want to see and 
hear the things in action and also 
hear the B.B.C. artists as we heard 
them nigh on 30 years ago when 
loudspeakers, driven by output 
valves as unbiased as myself, bel- 
lowed like the bulls of Bashan, and 
famous public entertainers refused 
tu have anything to do with broad- 
casting. In other words, we want 
something that is alive and inter- 
esting like the annual run _ to 
Brighton of ancient cars when 
pioneer motorists celebrate their 
red-flag emancipation day which, 
like Marconi’s first British patent, 
was an outstanding event of 1896 
It is astonishing how few listeners 
realize how old wireless really is; 
not many, for instance, know that 
the valve was invented in 1904. 
Perhaps the organizers of this 
ar’s National Radio Show will 
give my suggestions for enlightening 
the man in the street some thought 


Power-cut Pageantry 


WONDER why no radio manu- 

facturer has yet marketed a set 
which automatically switches itself 
over to batteries during a power cut 
Such an instrument is a logical] de 
velopment of the _ battery/mains 
portable now available. Say what 
you will, power-cuts have come to 
stay. At present unavoidable, they 
will eventually remain as part of the 
rich pageantry of our national life 
like the posy which Judges of the 
High Court still carry on certain 
occasions even though the combined 
efforts of the medical and plumbing 
professions have long since removed 
the necessity for it. I am surprised, 
too, that no effort has yet been 
made to enable an a.c. mains clock 
to keep itself going during a power 
cut; surely the answer is a battery, 
a vibrator, a transformer and an 
1utomatic switching arrangement 


vur National Life. 
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LETTERS TO 


THE EDITOR 


The Editor does not necessarily endorse the 


opinions 


A.M. versus F.M. 


I AVING been interested in this 
controversy for a long while, 
I constructed an a.m./f.m. receiver 
ome time ago, but have only re- 
cently had an opportunity to carry 
ut some tests on the Wrotham 
, particularly from the 
fidelity and interference angles. The 
results have not altogether surprised 
me, as I knew from experience on 
television sound that e.h.f. a.m. was 
capable of very high quality, but 
one to ignition interference ; how- 
ver, I was agreeably surprised by 
the almost complete absence of this 
virulent interference (and, incident- 
ally, any other kind) on the 
Wrotham transmissions. 
Comparing the a.m. with the f.m., 
I find little to choose between them 
is regards fidelity and lack of inter- 
ference; the a.m. appears to be the 
stronger signal, though ample pick- 
up can be obtained on an ordinary 
indoor aerial from both signals. The 
fidelity of both seems to be effected 
by land-line considerations, and 
much of the programme material 
shows up badly when used to modu- 
late these high-fidelity transmis- 
sions, though occasional ‘“‘live’’ 
studio broadcasts are first-class. 
I consider there is a definite future 
e.h.f. broadcasting as an un- 
mited number of low-power trans- 
mitters would entirely solve the 
problem of 100 per cent coverage 
(which is far from being achieved 
vith the present system) without 
the disadvantages of sharing fre- 
quencies, and would at the same 
time provide much better quality. 
However, to return to the a.m. 
f.m. co ntroversy, considering the 
the additional complications and 
extra cost of the f.m. receiver, 
which, in my experience, is in no 
way superior to its a.m. counterpart, 
I can see no earthly reason for the 
controversy. Let’s have lots of a.m. 
broadcasting on e.h.f., and those of 
us with high-fidelity equipment will 
at last get value for their licence fee! 
R. C. BURNELL. 
Wallington, Surrey. 


transmission 


Television Load 


HE recent extension ofthe tele 
vision Children’s Hour from 
Sundays to week-days seems likely, 
with the present timing, to have un- 
fortunate results in several direc- 
tions. The highest peak electricity 
load during the six winter months 
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expressed by his correspondents 


occurs around 5 p.m. At that time 
it is the rule rather than the excep 
tion in my own district (which is no 
doubt typical) for the mains voltage 
to be reduced 15 per cent in order to 
shed load. This is just the time at 
which the children’s television is put 
on, To the British Electricity 
Authority it means that a new load, 
of the order of 100,c0o0kW, and 
growing rapidly, is being placed on 
top of their highest peak. To the 
radio industry it means that 6.3-V 
heaters of valves and cathode-ray 
tubes are being run at 5.35 V, a drop 
of rather more than double the safe 
maximum prescribed in the Code of 
Practice issued by the B.R.V.M.A 

which states that low heater volt- 
ages are as much to be avoided as 
high voltages. To the radio dealer 
it means that television sets (especi- 
ally the modern a.c./d.c. type) are 
likely to go out of adjustment and 
give poor results generally, so that 
his customers complain. 

The remedy would seem to be to 
delay the children’s television pro 
gramme on Monday to Friday until, 
say, Six p.m. 

M. G. SCROGGIE 


Bromley, Kent. 


‘“* Phase Shift Oscillators” 


HIS article by W. G. Raistrick 

in your November issue is of 
considerable interest in view of the 
unusual merits of the circuit con- 
cerned. 

We feel, however, that other work 
on this circuit is worthy of mention 
The principle of the valve phase 
shifter was described by Dome’, and 
an oscillator incorporating this by 
Villard under the title ‘‘ Tunable 
A.F. Amplifier.’’* 

Villard’s article is particularly 
valuable in that it mentions the use 
of the circuit as a selective amplifier 
by the use of 180 degrees phase 
change. Villard claims this gives a 
sharper null than either twin tee or 
Wien Bridge networks. He also 
points out a unique feature of the 
oscillator, namely its ability to pro- 
duce two outputs 90 degrees apart 
in —— 

ne further point. For successful 
operation of this circuit it is desir- 
able that cathode and anode load 
resistors should be fairly closely 
matched, and also that the im- 


' Electronics, Dec., 1946. 
* Electronics, July, 1949. 


MODEL 1.101 
12 Watt 
High Fidelity 
AMPLIFIER 


This latest Trix model is a 
versatile high fidelity amplifier 
suitable for numerous applications. 
It incorporates special twin channel 
tone compensation circuits with 
controls for bass and treble boost, 
and push-pull output stage with 
inverse feedback, thus providing 
exceptional quality of reproduction. 


Separate input sockets are fitted 
for gramophone pick-up, micro- 
phone and radio inputs with 
appropriate selector switch on the 
front panel. 


A socket is also incorporated for 
H.T. and L.T. supply to feed an 
external mixer or radio feeder unit. 


LONG-PLAYING RECORDS 


The T.101 gives superb results 
with “long playing”’ records as 
well as standard types. 


The output is high impedance, 
allowing several external speakers 
to be connected, on long lines 
without loss of power. 


Full details of this amplifier and 
other models in the large Trix range 
of Sound Equipment available on re- 
quest. Send for latest catalogues and 
price lists. 


THE TRIX ELECTRICAL CO. LTD. 
1-5 Maple Place, Tottenham Court Road, 
London, W.1. "Phone: MUSeum 5817 
Grams & Cables: ‘‘Trixadio, Wesdo, London.” 


AMPLIFIERS - MICROPHONES 


LETTERS TO 
pedance of the power supply should 
be low in comparison. As the loads 
may only be of the order of a few 
hundred ohms this may 
trouble at low frequencies 

W. BACON 

Db. P. SALMON 

Hindhead, Surrey 


cause 


“Curious Effect” 
y DDITIONAL 
4 flashes 

the screens thode-ray 


experiences with 

of light on 
tubes 
of interest 


to your readers tube in ques 
speed oscillo- 
servation and 
1 Du Mont 
gt voltage of 
leflection accelera 
20 kV 
has ireq ue ] »bserved 
that, after luminous 
phenomen ious ty] oc- 
curred I 
ft any ll of the following 
a) Uc 
tion Over 
which i . 
b) Bright t f varying in 
tensity t ome dim. 
[hese wer jong in shape and 
radial in direction, and have 
observed as intermittent flashe 


tion was used in a high 


A i 


voltage ol 


isisted 


illumina 


inches 


some 


tre quent ld 

y rubbing the 

or by hand 
These phenomena did not always 
appear on switching off the most 
favourable time for their appearance 
being when the apparatus was thor 
oughly warm However, rubbing 
the tube face would often produc« 
them if they had not appeared, or 
increase and intensify them if they 
were weak. It would also prolong 
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THE EDITOR 


their appearance 
permanently 


the duration of 
\ voltmete 
nected across the e.h.t. supply defi- 
nitely indicated that such supplies 
were off. The phenomena appeared 
sometimes instantly, when it was 
easonable to that the 
cathode was still hot, but at other 
times they appeared some time 
after, or persisted for such a time 
that it seemed unlikely that the 
cathode would even be warm. The 
tube did not use any Perspex screen, 
is has a previous example given in 
these columns The electrostatic 
charges, presumably responsible for 
these phenomena, 
seemed either to be 
on the outer surface 
of the tube or pos 
sibly 


con- 


suppose 


internally on 
various parts of the 
tube itself. The fact 
that the phenomena 
appeared most ire 
quently and strongly 
in summer with a 
warm, dry day, and 
when the apparatus 
had been working 
for a long time and 
vas thoroughly 
warm, would 
to indicate that the 
origin of these 
flashes was outside 
the tube rather than 
inside 
Ihe accompanying photograph, 
made accidentally owing to a mains 
failure at the time of exposure 
shows some of the phenomena, which 
must have occurred shortly after the 
supplies were cut off, as the camera 
shutter was only open for a few 
(Note, the zero line had 
been previously recorded.) It illus 
trates equally well the phenomena 
which occurred much later after 
switching off, and lasted for a few 
minutes. R. RITTER. 
RICHARD G. PARR 
Ziirich, Switzerland. 


seem 


seconds. 


Pickup Input Circuit 


A* additional input « 
a Acos GP2o pickuy 
interest to readers in of your 
irticle ‘‘ Pickup Input Circuits’’ in 
the November 1950 issue. It is based 
on the article ‘‘ Negative Feedback 


ircult for the 
may be of 


‘ continued 


in the March 1950 Wireless World. 
I have used this circuit in an 
attempt to approximate to curve I 
rather than curve 2. The effective 
input impedance is increased by 
negative feedback to about 6 MQ, 
and a very satisfactory bass response 
is obtained from 78 r.p.m. records. 
G. KNAPP. 
Nottingham. 


Beauty and the Beholder 


WAS interested to read in your 
October issue the letter on 
aerials as things of beauty—or 
otherwise. 
As to outdoor television aerials, 
I doubt if the ‘‘ Dictators of Town 
ind Country Planning’’ can con- 
trol the erection of an outdoor 
aerial; certainly not an ‘‘H’’ ona 
short mast, anyway. Multiple ele- 
ments on 50-foot masts might be a 
lifferent proposition 
My reasons for this contention 
may be found in Section 12 of the 
Town and Country Planning Act, 
1947, which exempts from the pro- 
sions of the Act (and therefore 
dictates of local planning 
iuthorities) certain things. One of 
these is: works for the improve- 
ment or alteration of a _ building 
vhich do not materially affect the 


TO 


be 


SPLITTER 


Negative feedback applied to 
increase input impedance and 
(below) response of GP2o0 pickup 
taken with Decca K1804 test 
record. I, on open circuit; 2, with 
0.5 MQ load. 
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external appearance thereof I 
think the ordinary ‘‘ H’’ on a chim- 
ney stack (with a short mast, if you 
like) comes within this provision. 

Now, of course, the local planning 
authority may think otherwise. 
Very well, let them; the Act also 
contains, in Section 17a, provision 
which says: Anyone proposing to do 
something to a building, and being 
uncertain whether or not (1) his 
proposals come within the scope of 
the Act, and (2) if they do, whether 
or not they require permission, can 
apply to the local planning author- 
ity to determine these points. This 
being so, let anyone wishing to erect 
an “‘H’’ and fearing the wrath of 
the local planning authority apply 
for a determination, as mentioned 
ubove. If the answers to (1) and 
(2) above are ‘‘ No,”’ then he may 
proceed. If the answer to (1) is 
‘Yes’’ and to (2) ‘‘No,”’ then 
igain, unless the local planning 
authority go to some trouble by 
using other provisions of the Act 

which is, I think, fairly unlikely) 
he may carry on with his proposal. 
If the answer to (1) and (2) is 

Yes,’’ then the local planning 
authority can refuse permission. 

But in this last case the applicant 
can appeal to the Ministry of Town 
ind Country Planning on two 
points: first, that his proposal is not 
within the scope of the Act, and, 

ondly, even if it is within the 
scope of the Act, that permission 
should be granted. I doubt very 
much if, on such an appeal, the 
Minister of Town and Country Plan- 
ning would refuse permission. I 
think he would overrule the local 
planning authority in most cases. 

So let some would-be viewer take 
action on the lines mentioned 
ibove ; perhaps someone has already 
done so, in which case, I suggest 
the result should be of interest to 
many readers. 

W. WILSON. 

Sneinton Dale, Nottingham. 


‘Tolerances and Errors” 


\ 7 N (in the November issue) 

likened the manufacture of 
ssid to shooting at a target 
‘from a considerable distance’’ it 
was with a certain naughty provo- 
cativeness. So it didn’t altogether 
surprise me when a_ well-known 
resistor manufacturer reacted. From 
what he says it appears that the hit- 
and-miss method I described is no 
longer practised in the enlightened 
modern resistor factory. 

It seems, then, a good oppor- 
tunity for a resistor manufacturer 
to tell us how he does it now. It 
may be that when making +5 per 
cent resistors he stands nearer to the 
target. 

I still suspect that before I bought 
my +20 per cent stock someone had 
picked out the best ones—but 
haps they were made in the bad old 
days ‘‘CATHODE RAY.” 
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WITCHES 


* Bulgin’ Miniature Switches are truly Great. 
Made up of as many as 0 different parts, each part 
precision made and type checked and gauged, 
these switches are strong, compact, robust and 
reliable, guaranteed for 25,000 operations. 

The choice of operating-style is vast. ROTARY, 
TOGGLE, PUSH-PULL, Key, PRESS-KEY, MICRO- 
SENSITIVE, AUTOMOBILE, APPLIANCE, —THERMAL- 
DELAY and FLASHER, PEAR-DOLLY, BALL-DOLLY, 
FORKED-DOLLY, EXTRA-LONG BUSH, LONG-BUSH, 
SHORT-BUSH, DOUBLE-POLE, SINGLE-POLE, BIASED, 
On-OFF . . . We should need the whole “ Wire- 
less World ’’ to tell you all about our switches ; 
full details are given in our Catalogue No. 185 
(185'WW) Price 1/- post free. Here are a few 
brief examples : 

1. List No. §.365, 366. Single-pole On-off 
Switch. Press for ON (S.365) Press for OFF 
(S.366). These switches are ideal for Refrigerators, 
cupboards, etc. Roller-Contact Q.M.B. action, 
highest grade laminated bakelite insulation, fitted 
with silver-plated solder-tags for contacts. Fixing 
is 15 32in.¢ on upto jin. thickness. Thread 32 
t.p.i., Whit-form. Plunger travel is approx. }in. 
2. List No. 8.324. Double-pole, change-over, 
semi-rotary Key-switch. ‘Working voltages, 
6-250 a.c. or d.c. Max. test voltage 1,000 peak : 
insul. res., ¢ 40MQ. Contact res., + 0.012 
(10m) at: 6V. and 2 x rated amps. Angle of 
operation, 60 10°. Reverse force against 
internal stops, + 7lb.-in. Clean Make-break sna 
action. Fixing is by 15/32in.¢ hole, preferably wit 
re-entrant ‘key’ sin. x in. 

3. List No. S.g400. Single pole Make-break, long- 
bush type, for panels, not greater than *in. thick. 
Tested at 1 KV. peak (= max. test V.) Dry LR. + 
40M0O at 500V. This switch, with S.401 and S.404, 
is suitable for automobiles or mains uses. 

t List No. S.565. (Shown fitted with K.107 
<nob) Semi-rotary Q.M.B. snap-switch. Shafts 
are }in.¢ (0.247in.—0.249in. actual) and take 
standard knobs. Shaft is not flatted, this is a great 
advantage when legended knobs are used; the 
switch may then be mounted in panel any way up 
if space is tight and the legend is still in horizontal 
position. Fitted with solder-tags or terminals for 
connection 

5. List No. $.332. Single-pole, Make-break, 
On-off Switch with forked-dolly for mechanical 
operation by /.in.¢ pins or equivalent, moving 
on in. radius. Average operating angle, 45°. 
Peak Amps. at 6V. ~ 6, at 110V. ~ 4., 
at 250V. ~ 3. 

6. List No. S.220 and S.390. Q.M.B. Toggle- 
action push-pull models. ">nular contacting- 
combination-push-pull types, .iy insulated from 
case, and suitable for 6-250V. (1.e., Automobile 
as well as mains uses). Both these switches are 
Single-pole Make-break, and are —_, with rear 
terminals for contacting. Pull for ‘ * (S.220) 
and Pull for ‘OFF’ (S.390.) Fitted Orn polished 
black bakelite knob, unscrewable for mounting 
switch to panel. 

7. List No. S.277. Double-pole Q.M.B. Toggle 
switch for 6-250V. circuits. In accordance with 
wise, modern, safety requirements, double- 
switches are in greater demand than ever cao 
Suitable for 6—250V. circuits a.c. or d.c. Tested 
at 1,000V. peak (= 4 times working voltage) : 
insulation resistance ¢ 40M. Contact resistance = 
> 0.012 (10m) at 2x rated amps. Rated amps 
may be doubled at 6—12 Volts. 


SEND FOR CATALOGUE (185/W.W.) NOW 


PRICE |/- POST FREE 


A.F.BULGIN & CO.LTD 
BYE-PASS ROAD BARKING 


RANDOM RADIATIONS 


By “DIALLIST” 


Would You Like One? 


ONE QUITE OFTEN hears or reads 
that one of the things mankind most 
needs to-day is ¢ vision equiva- 
lent of t! 
air this opinion not 


People who 
infrequently 
show moments later that they 
have never stopped to think what 
they 1 by it; for almost in the 
next ntenc | add that much 
large nag h hose now usual 
must be provided The great ad 
t are that 
it che aply, that it 1s 
very ple lé almost anyone 
can make it and 
that it can be run at next to nocost 
Fine! But whi loes it do? The 
best that it can furnish is headphone 
reception of the 


vantages crystal se 


it can 


who wants to 


broadcast | pro- 
short 
ranges Th nt television 


grammes at iratively 


set, were such a thing, would 
presumably present its images on a 
ene-inch screen, with headphone 
accompanying 
sound I cannot see any rush for 
Can you? 


reception of — the 
such an instrument 
If Wishes Were Horses 

If and when yc get them 


brass tacks, you find that 
I \ things 


down to 
1 is that the world 

for the advent of the 

> receiver, giving at least a 

image, at a price well 

If that e so, the 

world will go on longing 
at any rate for quite a Un- 
less—as is quite possible—some en- 
pler method of 
transmission and _ reception is 


tirely new and far sim 
evolved, television must continue to 
To my 
poor brain it seems that home tele- 
on a par with 
a good piano or a home-movie out- 
fit, to be earned, should you desire 


to have it, by effort and by saving 


be something of a luxury 


vision 1S an amenity 


And what you want to get for your 


} 


money is a set which can be relied 


upon to give good results 


There’s a Limit to Cheapness 


What I’m driving at is that, when 
you come to buy a television set, 
you cannot expect to get more than 
you pay for The bare facts are 
that as things are at present it must 


42 


contain upwards of 15 valves; in 
clude a considerable number of cir 
cuits capable ein ‘ely adjusted 
and of sta ut 
adjusted and 
picture, have 


, once they are 
f you want a big 
i monster c.r.t 
for direct presentation, or—if you 
preier projec a 
brilliant c.r.t. plus devices for rais 
ing the e.h.t. to 
plus an 
separate 


small sup 


16,000-20,000V 
optical system, plus a 
screen The set should 
also be easy to operate and perifectly 
safe To provide all these things 
the maker cannot go below a certain 
minimum price unless he is prepared 
to cut his costs in undesirable ways 
There may be a rea] danger in that 
the cry for cheaper and cheaper 
television sets may lead to a pric 
war and to the large-scale produc- 
tion of over-cheap sets which not 
only give a comparatively poor per 
formance when at their best, but 
develop into constant and expen 
sive sources of trouble 


Valve Symbols 


IT WAS MENTIONED in the Novem 
ber Editorial that the _ revised 
edition of the British Standards In 
stitution’s ‘‘Letter Symbols for 
Electronic Valves’’ (B.S. 1409: 1950) 
bears on its cover a most unfor- 
tunate statement that the symbols 
which it lays down are intended for 
use mainly in manufacturers’ cata 
logues and such like. Myself, I read 
this statement with a horrid sinking 
feeling; but I felt a bit better when 
I had time to think over its implica- 
tions If valve manufacturers and 
other members of the radio industry 
are going all out for the use of the 
symbols in their 
other “‘ literature ’’ (and presumably 
they are, for they played a major 
part in evolving them), their cus 
tomers will have perforce to be 
familiar with them, or they will not 
be able to follow what they read. 
The symbols, then, are bound to 
become established as a_ kind of 
lingua franca of radio technique in 
this country. Those who write 
publish books and articles would be 
foolish indeed if they did not use 
them, knowing, as they must, that 
these symbols are parts of a 
language with which all their readers 
must have at any rate a nodding 
acquaintance. It would have been 


catalogues and 


far better, admittedly, had the state- 
ment in question not appeared on 
the cover of B.S. 1409: 1950. Better 
still would have been one recom- 
mending the adoption of the sym- 
bols by all British writers, teachers, 
publishers and manufacturers con- 
cerned with the advancement of 
electronics 


International Standards 

Lacking 

Probably the most one can pray 
for is that the technical terms and 
symbols used in one’s own country 
may achieve standardiza‘ion, for we 
eem to be drifting farther and far- 
ther away from the international 
systems that were once inaugurated 
with such high hopes. A mathema- 
tical friend to whom I said some- 
thing of the kind promptly pulled 
me up short ‘In my particular 
branch,’ said he, ‘‘ we have been a 
bit more sensible All the signs and 
symbols of mathematics, which is a 
really international language, are 
completely standardized throughout 
the world.’’ I pulled an old enve- 
lope from my pocket and wrote on 


it:— 


1,432 
‘*What,’’ I asked, ‘‘ would that 
convey to a Frenchman or a Ger- 
man?’’ ‘‘ Why, one thousand four- 
hundred and thirty-two, of course.’’ 
I explained that it would mean one 
point four three two and that either 
of them would write the number he 
had mentioned as:— 

1.432 
Electronics, being one of the newest 
branches of science, probably suffers 
more than most from lack of inter- 
national standardization, for each 
country tends to adopt its own set 
of terms and signs for advances and 
discoveries which it makes simul- 
taneously with other countries, 


Sunspots Again 


ONE DOES NOT ENVY engineers en- 
gaged in keeping telecommunica- 
tions going during disturbances due 
to sunspot activity, such as we had 
at the end of November and the 
beginning of December. World 
traffic was very heavy at that time 
and there were longish periods of 
almost complete blackout, particu- 
larly in northerly and southerly 
directions. All sorts of ingenious 
expedients have to be adopted. I was 
told that on this occasion messages 
to Australia, which normally go 
direct by radio, were at times sent 
by cable to America, by radio across 
that continent and by cable to their 
destination. 
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NEW RC/PA/U 


REMOTE CONTROL PRE-AMPLIFIER 


£8.15.0 


For use only with LEAK 
“POINT ONE” AMPLIFIERS 


A Leak two-stage feedback tone-control pre-amplifier of negligibly low distortion in which resonant 
circuits or resonant filters are not used. This pre-amplifier is a complete re-design, electronically, of the 
original RC/PA and of the modified versions supplied to the U.S. market during the past year. The 
RC, PA/U will meet world conditions of use, and it embodies not only the best features of the previous 
models but every refinement suggested by users in Britain and the U.S., with additions considered 
desirable by ourselves. 


Input Control. A five-position switch selects :— Treble Control. A seven-position switch allows the choice 


of accurately determined boosts and losses on all inputs. 
|. Microphone (or other source). Response, level. y ? 


Sensitivity, mV. r.m.s. Input resistance, 200,0002. Bass Control. A seven-position switch allows the choice of 

. L.P. Records, with built-in equalisation for new Decca and accurately determined boosts and losses on all inputs. 
Columbia (U.S.) records. Sensitivity, [SmV. r.m.s. Input 
resistance, 100,000. 


. 78 r.p.m. Records, with built-in equalisation for British 
characteristics. 

. 78 r.p.m. Records, with built-in equalisation for American Total Harmonic Distortion : 0.02% approx. 
characteristics. 


Volume Control with A.C. ON-OFF switch to permit 
switching of the remotely placed power amplifier. 


Panel Light as a visual reminder. 


The sensitivities relate to 10 watts output at 1,000 c/s, with 
Radio (or other source). Response, level. Sensitivity, the tone-controls level, when coupled to the TL/I2 power 
50mV r.m.s. Input resistance, 100,00002. amplifier which provides the heater and anode supplies. 


These amplifiers are those used by H. J. LEAK when giving the most recent of his demonstrations between a reproduced orchestra 
and (two minutes later) the live orchestra in the lecture theatre. 

The amplifiers can be used for disk recording with the assurance that total amplifier distortion will certainly be nogreater than 
that obtaining in the major studies of the world. 


x FOR YOUR LIBRARY * 


A new booklet by H. J. Leak, M.Brit.I.R.E., describing the above 

amplifiers and containing much information of technical value to 

those interested in recording and reproduction in the professional 
and amateur fields. 


FREE ON REQUEST TUtr to wait Win’ 
J watt Triple Loop 
FROM YOUR DEALER OR FROM US festbeds Aeghtas 


BOOKLET W/U £25.15.0 


H. J. LEAK & CO., LTD. (Est. 1934) Pocus: Uettenerts Ons emee 
BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 Foken thie Comeciae teen” 
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THE M:O:S ‘Al 
AMPLIFIER KIT 


The MOS “Al” Amplifier is 
complete in every detail, including 
pre-drilled chassis, pre-wired 
group board, valves, and all items 
down to nuts, bolts, solder tags 
and solder. It is not suitable for 
use on D.C. mains as the power 
supply is derived from a mains 
! transformer, ensuring complete 
isolation of the chassis 
Although of simple design, re- 
production is of high quality 
Although specifically a — 
ups (the 
Al AMPLIFIER KIT, complete a. “GP19 give 
with all components, including particularly good results), it can 
valves, pre-drillsd chassis £4 2/6 be used with ordinary magnetic 
and instruction manual types. 
INSTRUCTION MANUAL, if ‘The instruction manual is precise 
purchased separately 3/6 and profusely illustrated. It can 
HIGH QUALITY 10in. Speaker confidently be stated that the 
N.B.—This offer is available only absolute beginner could construct 
to purchasers of the Al 15 11 the ‘‘ Al ” Amplifier and be sure 
amplifier kit of good results 


RADIO FEEDER 


A specially designed radio feeder for use with the above amplifier 
available shortly. Write for details 


GUARANTEED SPEAKERS 


2tin. P.M., less transformer 
5in. P.M., less transformer 
5in. M.E., with transformer 
6in. M.E., less transformer 
8in. M.E., less transformer 
8in. M.E., with transformer 
10in. P.M., less transformer 
12in. P.M., less transformer 


For RELIABILITY plus 
EFFICIENCY you must have a 
BURGOYNE AERIAL 
CONNECTOR 
This is the ONE and ONLY unit available 
which enables a really efficient and reliable 
weatherproof connection to be made between 
dipole and feeder. 
Why continue to worry about your dipole ? 
Come gale or hail, rain in drops or by the 
bucket, this connector will never let you down 
BRAND NEW IN ORIGINAL CARTONS 


MOTOR ALTERNATORS 


A super Admiralty equipment in grey steel cabinet. With a D.C 
input of 24 v., a fully regulated output of 239 v. 50 c/s. A.C. is obtained 
The equipment incorporates a starter switch, and the output is metered 
by means of an AC Voltmeter. A control switch and .~ in 

both A.C. and D.C. circuits are also incorporated. Rating F4 


80 warts, BRAND NeW 
COME HOME ON A BEAM! 
with this 


600ft. RANGE 


American type focusing 


wit = TORCH 


Nickel-plated. Adjustable ring focusing. Three British U2 batteries 
aoe bulb container in base. Pull-out oop. FULLY GUARAN- 
TE 


R.1355 IF. TRANSFORMER ADMIRALTY RECTIFIER 
UNITS 


1204B. A fully stabi 
Replacement for7 Mcs 4/0 lised and smoothed only £2.15s. 
- power pack for use on 230 v. A.C 


I.F. Units forthe “amous — pog; with 250v. 170 m/a output. Weigh 
R1355 Free 60 Ibs., less valves 


aacscoaca 


postage 


TYPE G 


COME TO THE 


January, 1951 


CONVETTE ELIMINATORS 


your battery receiver to A.C. Mains ¢ 


“ AMPLION * 


Converts 


For all Personal Sets using B114 or equivalent 
batteries : £2 . 19 6 


AD2. For all-dry Portables £4.19.6 


M2V_ For sets using dry batteries and 2 v. accumu- 
lator. (This model deviates both) £6 16 ° 6 
VAI For sets using dry batteries and 2 v. Accumu- 
lator to operate without ET battery £4 . 19 6 
rRIPLEMASTER (for all-dry sets). Operate portable 
off mains, out of doors without batteries. £6 19.6 
Operate from car, boat, wind-generator, etc. . . 
VPA For use with Vidor portable attache sets using 19 6 
batteries L5512, L5040 or equivalent £3 


FULL VISION DIAL 


A brand new 
vision dial 
wavebands (L 
Positive in action and 
non-slip The dial 
is arranged for back 
illumina- 

T30N , 

printed 

three 

colours on 

unbreak- | 


ASSEMBLY 
17/6 


Post free 


clever ar- ~ 
rangement < the 
nylon cord drive 
makes this a truly 
non-slip action 
Boxed with assembly instructions — 1 
and all necessary components IN 
Latest Copenhagen Plan Engravings. 
TRADE & WHOLESALE TERMS AVAILABLE on APPLICATION 


5/- SPECIAL METER OFFER 5/- 


Those who have already purchased 
the portable test instrument illustrated 
have a chance to purchase another 
instrument to provide spares in case 
of damage to the main meter. The 
meters offered are new but are 
defective in one way or another, but 
can be classed as “‘ repairable.’ 


5 post 
= fee 


Volt-ohm-Milliammeter 
0-1.5 v. 0-3 v 
0-60 ma 


Repairable PTI, 
Usually 15/- each 


; D.C. 0-5000 ohms 


The BURGOYNE SOLDER GUN 


SAVE TIME on SOLDERING: 


Just press the button, count seven 

and solder, and the bit will remain 

at soldering heat until you release 

the pressure, when it cools off 
52 6 instantly. No waiting to warm up 

or cool down—no element to 
burn out—no mica to crack or 
splinter—no risk of shock. Few 
tools possess so many advantages 
as the “*‘ Seven Second” Solder 
Gun—and certainly no engineer 
can consider himself up to date 
without one. 


Post free or 
£1 down 
and six 
monthly 
eae of 


TAPE & WIRE RECORDER ‘MOTORS by B.S.R. 


A small induction motor specially designed for magnetic tape and wire 
recorders. Absolutely silent in operation and virtually free 


from vibration. Minimum stray magnetic field ..... ‘ie 3 8 /- 
For A.C. mains 100-250 volts, 50 cycles post free 


RADIO CENTRE 


TO SEE BRITAIN’S FINEST DISPLAY OF RADIO, TV & ELECTRIC ALAPPLIANCES 


M-0°5 MAIL ORDER SUPPLY CO., 
33 Tottenham Court Rd., London, W.1 


The RADIO CENTRE 


WIRELESS WoRLD 


MO COMP 


MORRIS & CO. (RADIO) LTD 


A SELECTION OF PREMIER KITS 


PREMIER MIDGET RADIO KI) NEW 2-BAED MIDGET SUPERHET KIT. Redesigned 
- : : ba short, medium and long wavebands (16-5 
40, 1,000-2,000 metres) A.C. valve line-up, eke 
7, CVI 10 Beam power output AL DL 
1p is the same excepting output valve is 12A6. 
» th use ma th! rectifiers and are for use on 200-250 v 
tain 


cream or walnut cabinet as (ustrated. Illuminated 
An attractive and powerful receiver. 
1¢ dial is Ulominated and omplete kit of parte with Valves, Speaker, Cabinet and 
Medium ’ wint-to-point diagrams 


ane state if At vr AA Do. BE 19 6 _ 
required . . ine. P.1 


P.1 5 WILLIAMSON AMPLIFIER KIT 


NEW AC. ALL-WAVE SUPERHET KIT 


7 valves (plus rectifiers) for 200-250 v., 4¢ 
2, 51-190, 


Uses 6K7, 6KS 
push-pull, giving an oatput 
designed ot trapeforme 
obm speak 

e feedback is “applied ver 
mitput. Tone contro 
f Af 
pt that valve line-up is ¢ 


In Kit form at 213% 1 


ply — Kit of Parte for the latest version of 
1s nplitier complete in every detail for 
£10 10. -. with Valves, output and mains transformers. 


ait aniies ; ; WILLIAMSON AMPLIFIER OUTPUT TRANSFORMERS 
ot - to specification ° 
- Mains Transformers, 45 - 


Price complete, 65 -. For 200-250 5 


and diagrams 


2 
MAINS NOISE ELIMINATOR KIT a 
Two specially designed chokes with tl 

condensers with circuit diagram. Cuts ow 

noise. Can be assembled inside exieting receiv 


Rectifiers, Transtormer: 
complete 


r 0 Cycle 

METER KIT. harg Accumulator at 1 amp. Resist- 

A FERRANTI 500 MICROAMP M/C METER, wi ce supplied to charge 2 v. Accumulator 

separate High Stability, High Accuracy, Resistors to harg 2-volt Accumulator 1 amp. 

¢ 120 volts at 20 mA. and 2 volte to charge an accum- measure, 15, 60, 150 and 600 volta D« Scale length itpe 15 4A Variable Resistance and 
' ses metal rectifier, 35/-. | itin., diameter 2jin., 10/- complete kit ete 


ELT. ELIMINATOR AND TRICKLE CHARGER KIT. 


All parte to construct an eliminator to give an output 


TERMS OF BUSINESS 


Postage and Packing is free for orders over £2 in value unless oiherwise stated. Under this amount, please 
include 1/- for orders up to 10/- and 1/6 for orders over 10/-. C.O.D. orders cannot be sent under 20/- 


T.V. WHITE RUBBER MASKS. 
We can now supply a specially designed White Kubber 
Siin. GOODMANS MC , a Mask for in. C.R. Tubes at 7/6 each 
LOUDSPEAKER. Mounted i A 9in. White Masks, 9/6. 12in. White Masks, 16/11 
SUPER QUALITY TELEVISION MAGNIFYING LENS. 
To suit 5in., 6in., or 7in. Tubes. Increase picture size 
considerably, 25/- each 
WELDING OR GROUND HEATING TRANSFORMERS 
Input 230 v — 15 v. ped at 14-1 
13 volta. 7 6in ght approx. 50 Ibe 
Price 55 -. Carriage and packing SPECIAL OFFER OF ADMIRALTY REFLEX-RE- 
PERMANENT 1 MAGHET FOCUS POTS. Available for MOVING COIL LOUDSPEAKERS (:\{)v ENTRANT P.A. LOUDSPEAKERS. v./coil7{2. Matching 
all Tubes, 15/- state Tube used 2hin. Personal Type (15Q) wc : . SP.. Bie: transformers 4.5-1 and 6-1. Ratios with vol./control at 
ox, 10/-; Sin. Ro! 26; 6 ruey max. Very sensitive and directional. Single unit, 55/-. 
MOVING COIL “eres 1 2h 126; Plessey, 14 6: 10 tol 312i Twin units, 75/-. Carriage and packing, 5/- 
I 76 nA., Bie; 5i mA. Gi 3 6. Sin t 
As f , A cabinet (cream or walnut). 6 * 6in. with v atr . 100 us METERS. 3iin. O.D "lush mounting. Scale 
outeide lameter m © _ 
(00 microsmps, | E.BLT. TRANSFORMER. Output 1,000 » length 2jin. Juternal resistance 430{1, 5/- each 
5 : with two 4 LOA LT's. In power suppl y this Il give MIDGET 2-GANG CONDENSERS. 2} = 1} = 1fin. " 


» ou*put « 54 1 or 2,5 
an ou*put of 1,500 v. ha’ fwave or personal portables, 7/6 each 


152-153, FLEET STREET, E.C.4. Phone: CENtral 2833—and at—207 EDGWARE RD., W.2. Phone: AMBassador 4033 
207, Edgware Road is open until 6 p.m. on Saturdays 
OUR CATALOGUE PRICE 6d. CONTAINS ALL THE NEWEST RADIO EQUIPMENT } 


Amazing Offer of NEW BOXED MILITARY 
SURPLUS VALVES 

Type 7193 UHF Triode, 1/6 each, 12/- dozen 

Type E1148 UHF Triode 1/6 each, 12'- dozen 

Type 956 Acorn VMH Pen, 2 6 each, 20'- doz. 

Type CV52 UHF Triode, 4/6 each 

Type 1625 12v. 807, 5/- each, 40 - dozen 

Type PT 25H 4 v. 5 watt Pentode, 3 - each, 
24/- dozen 

Type CB22 High Powered Thyratrons, 20/- ea. 

Type CB71 Neon Tubes, 2/- each, 16 - dozen. 

Type 958A Acorn 1.4 v. Triode, 3 - each, 24/- 
dozen. 

ROLA 

6jin. Energised Moving Coil 

1140 ohm field, with pentode O.P 

15,- each. 

PLESSEY 

5in. Permanent Magnet Moving Coil Loud- 

speakers, with extra heavy magnet and pen- 

tode O.P. Transformer, 12/6 each 

METAL RECTIFIERS 

Bridge Type with 15 volt input will charge 

12 volt Battery @ 4 amps, 17/6 each. 

E.H.T. Pencil Type, output 650 volt @ 1 mA, 

4/7 each. 

Output 1,000 volt @ 1 mA, 6/- each. 

Outputs given are half wave. Two of either 

Rectifiers can be used in voltage doubling 


rq 


Loudspeakers. 
Transformer, 


SPECIAL OFFER OF oo ELECTRIC 
GRAMOPHONE UN 
The Motor, Tonearm and C eystal Pick up in 
one unit with automatic stop and start. In- 
duction motor, variable speed. For A.C. only, 
100-250 volts, 50 cycles. List price £11/2/2. 
Limited quantity only at £4/19/6, plus 2/6 
cariiage and packing 
ELECTROSTATIC C.R. TUBES. 
Perfect 
CV1112, Sin. CV1381, 5in 
CV 1395, 6{in. CV1379, Sin. 
s/+ each to Callers only. 

BLOCK CONDENSERS. Jelly Filled 
1 mfd 1500 v. working, 2/+ each, 18/- per doz. 
1 mfd 600 v. working, 1/3 each, 12/- per doz. 
2mfd 800 vy. working, 1/9 each, 17/- per doz. 
24-VOLT CUT-OUTS 
Can be adjusted for use on 
Bakelite Cases. Type 5c/721. 
per dozen. 


New and 


12 volts In 
2/6 each, 21/- 


CATHODE RAY TUBES. 
Civil’n Bo. 
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WIRELESS WorRLD 


GIVE YOUR HOME-BVILT RECEIVER 
THAT PROFESSIONAL LOOK 


We can supply 
Bakelite Cabinet (Brown 

Bakelite Cabinet (white) 

Punched Chassis 

3 Valve Plus Rectifier 

or 4 Valve Plus Rectifier 

Engraved Glass Dial 

16-50 and 200-557 metres or r 
16-50, 200-557 and 700-2000 metres J 
Both with station name 


all the parts to help 


$s, new wavebands 


CORD DRIVE ACCESSORIES FOR 
ABOVE 


Drum (2% diam.) 
Drum (4}in. diam.) 
Driving Head 

Double Pointer 

Spring dans 
Nylon Cord (yard) ..... 
Dial Back Plate 

Dial Back Plate Bracket 


16 
2/6 
1/6 
4d. 
3d. 
6d- 
1/3 
6d. pair 


ENAMELLED COPPER AERIAL WIRE 
On 1,200ft. Reels, 7/23 swg., 25/=- per Reel 


ALL 
Defin 


NEW AND PERFECT. 


E.H.T. O.K. for Price 
TY. 


Rail pkg 
d 


Expmul. 
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ELECTRIC GRAMOPHONE MOTORS by 
World Famous Makers 

200/250 v. A.C. with variable, speed control 

12in. Turntable, Pick-up Arm, Auto Start Stop. 

Without P.U. Head, 77/6 each. 

HOT WIRE AMMETERS 

0-10 amps. 5in. Scale, Projecting type Meter 

Case, §/- each. 

R.107 RECEIVERS 

In partly dismantled condition. A wonderful 

spares investment for R.107 owners, §0/- each. 

Only available to Callers 
POWER PACKS 
Input 200-250 v 


50 cycles. Output 330 v. 
60 mA. 6.3 v. 


2.3 a, and 6.3 v. .3 a for 6x*5 

Rectifier. Mounted on metal chassis approx. 

. 6in., fully smoothed. 19/6 each. 
x5 Rectifier, 5/- each. 

> GANG CONDENSERS 

Modern Bar Type .0005 mfd, }in. 

Spindle, Ceramic Insulation, §/-. 

WAVE CHANGE SWITCHES 

3-Bank, each Bank 2-pole, 4-way, one Bank 

with shorting Bar, 7/- each. 

ROTARY TRANSFORMERS 

Input 28 volt, output 1,000 volts at 350 mA 

May require adjustment, 20/- each. To callers 

only 

BALANCED My try EARPIECES 

Type DLR No. 5.IT.BAS.S. 

Highly sensitive 60 ohms Earpieces. 

excellent Sound Powered Telephones. 

out Batteries or Matching, 1/3 each. 


diameter 


Make 
With- 


Sra 


NEW PRE-AMPLIFIER FOR FRINGE RECEP- 
TION AREA 

We can supply the complete kit of Parts to make 

this wide band width a using 2-717A 


Pentodes. For use with Televisors able to 
supply 130 v. 20 mA, H.T. and 6.3 v., .3 amps. 
Completely screened. Includes valves, chassis, 
diagrams, etc., 27/6 each. 
Separate Power Su upply Unit if required, 21/-. 
When _ ordering eleviscr or re-amplifier 
Kits PLEASE STATE IF THE LONDON 
OR BIRMINGHAM MODEL IS REQUIRED 
VITREOUS RESISTORS 
50 K ohm 200 watt, 20 K ohm 200 watt, 10 K 
50 watt, 12 K x2 K ohm 75 watt, 75 K ohm 
50 watt, 350 ohm 50 watt. Any of the above 
1/-, 8/- per dozen. 
TRANSMITTING AND 
SPECIAL PURPOSE VALVES 


a 
a 


| 
| 


SwwwNnsan 
PABDARIE AG 


2/6 
| CV15i0 66 
MR300E(CV3558) 


U19(CV187) ... 
NS2(CV1199) 
GU50(CV1072) 
1626(CV1755) 
BL63(CV1102) 


EHTT(CV19) 
VS68(CV 1068) 
EL266(CV15) 
VT30(CV 1030) 
U17(CV1113) 
VU133A(CV54 


E1359(CV76) ‘ 
931A 


HY 114B(CV 3505) Base for 931A... 


: =. 
2/6 


ALL POST ORDERS TO: 
CALLERS TO: 


74 HIGH RD., TOTTENHAM, LONDON, N.!I7 
152/153, Fleet St., E.C.4, 
207, Edgware Rd., W.2. 
Edgware Rd. 


is open until 6 p.m. 


Phone. Tottenham 537] 


Central 2833. 
Ambassador 4033. 


on Saturdays. 


WIRELESS WORLD 


IO COMP 


MORRIS & CO. (RAD.O) LTD. 


PREMIER LONG RANGE* TELEVISION KITS 
FOR THE LONDON AND BIRMINGHAM FREQUENCIES 


The coils are all wound and every 
part is tested. All you need to build 
a complete Television Receiver is 
a screwdriver, a pair of pliers, a 
soldering iron and the ability to 
read a theoretical diagram. 


January, 1951 


Any of these Kits may be purchased 
separately ; in fact, any single part 
can be supplied. A complete priced 


As is ustal in all Premier Kits, every 
single item down to the last bolt and 
nut is supplied. All chassis are 
punched and layout diagrams and list of all parts will be found in the 


theoretical circuits are included. instruction book. 


THE MAGNETIC KIT using 9" or 12" tubes 
£19-19-0 


Vision Receiver with valves 


(carriage and packing 15/-). Including all parts 
valves and Loudspeaker, but excluding C.R. Tube’ 


£3 16 o Carr. & pkg. 2/6. 
Sound Receiver with valves ms £3 i Oo Carr. & pkg. 2:6. 
£8 5 6 Carr. & pkg. 5/-. 
£416 6 Carr. & pkg. 5/-. 


Time Bases with valves 


Power Pack with valves 


THE ELECTROSTATIC KIT 
using VCR97 Tube 


“ MAGNETIC” 
CONSTRUC. 3, 
TION BOOK 3/- 


£17 .17.0 


inc. Tube (carriage 
and packing 15 -) 


VISION RECEIVER with valves, carriage 2/6.. 
SOUND RECEIVER with valves, carriage 2/6 
TIME BASE with valves, carriage 2/6 

POWER SUPPLY UNIT with valves, carriage 5/- 
TUBE ASSEMBLY, carriage and packing 2/6. 


This unit includes the VCR97 Tube, Tube 
Fittings and Socket and a Gin. P.M. Moving 
Coil Speaker with closed field for Television. 


ELECTROSTATIC 
CONSTRUC- 26 
TION BOOK 


* The following sensitivity figures prove that the Premier WELL-MADE 
Televisor Kits are capable of reception at greater dis- 


tances than any other standard commercial kit or 


receiver whether T.R.F. or Superhet. 
VISION RECEIVER 

Sensitivity 25 wV for 15 V. peak to peak 
measured at the Anode of the 
Video Valve. 
Better than 40db. 
Adjacent Sound Midland Model. 
Rejection 50db. 


SOUND RECEIVER 
Sensitivity 20uV Vision Rejection better than 
5 ; 


Sound Rejection 
Better than 


ail postal orders to 740, High Road, Tottenham, N.!7. 
BRANCHES AT: 


152/3, FLEET ST., E.C.4 - 
207, EDGWARE RD., W.2. - 


WALNUT 


Finished Pedestal Cabinets are 
available from stock. 


For 6in. Tube.... 
For 9in. tube .... £615 ©O 
For 12in. tube.... £8 8 oO 
Carriage and packing 7/6. 


£5 10 o 


Fullest details are in our com- 
plete Catalogue price 6d. 


Phone: Tottenham 4723,4,5. 


- PHONE: CENTRAL 2833. 
- PHONE: AMBASSADOR 4033. 


EDGWARE ROAD IS OPEN UNTIL 6 P.M. ON SATURDAYS. 


TERMS OF BUSINESS. 


CASH WITH ORDER OR C.O.D. OVER fl. 
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ELPREQ SPECIALS 


ELECTROLYTICS 


& 


2 mfd. 450 v. 
4 mfd. 450 v. 
8 mfd. 150 v 
8 mfd. 350 v 
8 mfd. 450 v 
8 mfd. 500 v 
16 mfd. 350 vy 
16 mfd. 
16 mfd. 5 
32 mfd. 
32 mfd. 
10 mfd 
25 mfd 
50 mfd. 
8 mfd. 

8 mfd. 

8 mfd. 

16 mfd. 


wewnk eae ve ee ew 


ee ee ee ee ee 


_ 
o 


8 mfd. at 450 v 

16 mfd. at 350 v. 
16 mfd. at 450 v. 
16 mfd. at 350 v. 

16 mfd. 16 mfd. at 450 v. 


16 mfd. 8 mfd 24 
mid. at 450 v. 


25 mfd. « 25 mfd. at 200 v 
16 mfd. 8 mfd. at 350 v 
16 mfd. 8 mfd. at 500 v 
250 mfd. at 12 v 


16 mfd. 32 
350 v. 


12 mfd. at 50 v 


eoanane 


mfd. at 


SHEET PAXOLIN 


Invaluable for when you 
experimenting. Size 6in 

1/-, Size 12in. 8in., 

Size 12in. 12in. 3/6, size 
24in. 12in. 6/-. Average 
thickness in 


B.A. SOCKET SPANNERS 


2008000) 
Covering sizes 0-6 B.A. and with 
double ended wrench as illus- 
trated. A really good set which 
will help you with those nuts in 
awkward corners, price 5/6 com- 
plete 


POLISHED B.A. 
SPANNERS 
Covering sizes 1 to 6 B.A., these 
are so made to have a straight and 


a right angle end for each B.A 
size. 6/< set 


QUADRANT-TYPE 
SCRIBERS 
For marking out chassis these are 
the ideal tool, normal price 7/6, 
our price while they last, 3/9. 


PUSH-BUTTON SWITCH 


For three 
waveband and 
mains on/off 
complete with 
knobs. 1 6 


EGG INSULATORS 
For all sorts of aerials including 
T.V. 1§ long x 1 x 1. 4d. each. 
3/6 doz. 


WIRELESS WORLD 


EQUIP YOUR 


You many times have felt the 
need of a device which would 
enable you to put resistance or 
capacity or a combination of 
these two quickly into a circuit 
We have a small quantity of 
resistance capacity boxes which, 
by the simple manipulation of 
plugs, will enable you to do 
this. With these boxes you 
can put in 1 ohm, 2 ohms, 3 
ohms, 4 ohms, and so on, in 
steps of 1 ohm, right up to 
6,000 ohms. In a similar way 
capacity can be put into circuit 
by small amounts, thus making 
it simple for you to find 
optimum working conditions 
These boxes made for Govern- 
ment Laboratories are available 
while they last at 19/6 each, 
plus 1/6 post and packing. 
Don’t delay—order by return 
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LABORA T ORY 


POWER PACK TYPE 392 


This is an extremely useful unit 
which works off A.C. 
modification giving an 
of 700 v. D.C. adequately 
smoothed. Here is a list of the 
components contained in the 
power unit Mains Trans- 
former for 200-250 v. 50 cycle, 
with secondaries of 700-0-700 v. 
at 70 mA., 4 v. at 2.5 amps., 
12.5 v. at 1 amp. (Note these 
are Admiralty ratings, the trans- 
formers will stand at least twice 
these figures). Also two rectifier 
valves type CV54, 10-watt resis- 
tors, three 4 mfd. 100 v. conden- 
sers, L.F. choke, 10 henry 100 mA.., 
2 slydlok fuses. The power pack 
s unused and is contained in a 
louvred case size 12in. 5hin. 
8hin. Price 67/6, 


without 
output 


—CHARGING SWITCHBOARD— 


“SNIPERSCOPE” 


Famous wartime “cats eye” 
used in conjunction with a lens 
system and h.t 
dark 


converter 


for seeing in the 
This is an infra-red image 
silver 
caesium screen which lights up 
(like a cathode ray tube) when the 
electrons released by the infra- 
red strike it. It follows that as 
light from an ordinary lamp is 
rich in infra-red these cells 
will work: burglar alarms, 
counting circuits, smoke detectors 
and the hundred and one other 
devices as will the simpler type 
of photo cell. Here then 
golden opportunity for some 
interesting experiments price 9 6 
each, or six for §2/6. Data 
will be supplied with cells if 
requested. 


cell with a 


s a 


This contains 
up to 40 amps. 


switches, fuses and terminals. 


currents. 


than we ask for the whole unit 


five high-wattage 
four flush meters reading up to 15 amps each, and one reading 
In addition there is a voltmeter with a selector 
switch to permit voltage checking of all circuits, 


The whole being mounted on a 
panel and enclosed in a metal case with doors and feet. 
of D.C. fed in will be split up to permit battery charging at varying 
If used with a generator the field of same and hence its 
voltage output can be controlled by the first slider 
break-down value, as any one of the sliders would cost much more 
Price 57/6, carriage 12 6 


slider type variable resistors, 


two cut-outs. 


A source 


Excellent 


TELEPHONE JACK 
PLUGS 


As illustrated 7d. each, sockets to 
suit, rod. eac 


METAL RECTIFIERS 


Selenium 250 v. 100 ma., 4/3. 


5-WAY PORCELAIN 
CONNECTOR BLOCKS 


Hundreds of useful applications, 
1/3. 


METAL TRIPOD 


Tremendously strong, 
but not at all heavy. 3ft. 
high and with brass male 
and female thread top. 
Black japanned pressed 
steel, unused, but may 
need repainting. 36 
each, plus 26 post and 
packing. 


P.M. SPEAKERS 
All speakers are by very famous 
makers such as Rola, Celestion, 
Goodmans, etc. 
With Less 


Trans. Trans. 


annanca™ 


LF. TRANSFORMERS 


465 kc/s, iron dust cored very 
high “‘ Q”’ fitted in standard size 
can, 6/9 per pair, 465 kc/s iron 
dust cored very high “Q” 
fitted in midget size can, 12/6 per 
pair. 465 kc/s air cored, medium 
size can, 6/9 per pair. 


L.F. CHOKES 


Heavy duty types suitable for 
power packs and mains smoothing. 
These are mostly Government 
Surplus 

s. 
200 mA. 10 henry ‘ 10 
200 mA. 3 henry 
Midget-type inductance 

unknown .. 

120 mA. 9 henry 
80 mA. 10 henry 
80 mA. 5 henry 
40 mA. 5 henry 


acaaa co 


OUTPUT TRANSFORMERS 


Midget pentode matching 


3-5 ohms 3 
Standard pe ntode matching 

to 3-4 ohms 3 
Medium pentode matching 
to 3-5 ohms ........ 3 
Standard size multi-ratio 4 


VOLUME CONTROLS 


All have full-length spindle 
and are complete with fixing nuts. 
We stock full range of values be- 
tween 2,000 ohms and 2 megohms 
prices are less switch, 2/6 each : 

single-pole switch 3/9 each. 
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WIRELESS WORLD 


HOUSE TELEPHONES 


Desk or Wall Mounting 


Suitable for intercommunication 
between offices, workshops, stores, 
garages, big houses, kitchens, etc. 
Each station consists of normal 
size Bakelite handsets and desk 
or wall mounting cabinet with 
built-in selector switch, buzzer 
and push. All stations can 
communicate with one another 
independently. Each installation 
is absolutely complete and intern- 
ally wired. 3-station installation 
complete with 50 yards 5-core 
cable £6/10/-. 4-station instal- 
lation, complete with 50 yards 
6-core cable, £8/10/-. 2-station 
installation, complete with 25 
yards 4-core cable, £3/17/6. 


ELECTRIC 
HEATERS 


Heavy cast 
framework 
totally encloses 
the elements, so 
these are 100% 

safe even in con- 

fined spaces, 

just right for 

your radio den, 

garage, office, 

shop, etc. 750 

watt (heavy) 

model, 23/6, 

plus 5/6 

carriage. Other 

models _avail- 

able are: 750 

watt, 500 watt 

250 watt, all 

these are 23/6 cach, plus 5/6 cach 

carriage. The 250 watt model 

used as a foot-warmer keeps 

legs and body warm for less than 

a farthing per hour 


SHORT TURNS COIL 
TESTER 


You know that it is almost an 
impossibility to test for shorted 
turns in I.F. Transformers, Coils, 
L.T. Transformers, etc., with an 
yrdinary ohmmeter. Our mains- 
operated shorted turns coil tester 
will reveal these faults in a 
second. An essential instrument 
in all coil-winding shops as it will 
test for continuity at the same 
speed. £6/10/-. 


ate 


Cpe erisi0N FQUIPMENT (2) ELECTRON HOUSE, Windmill Hil, RUISLIP MANOR, MIDDX. 


&. 


a very handsome receiver o' 


Orders under £2 add 1/6, under £1 add 1/- 
all items at time of going to press 


Polished walnut radio cabinet size 20 12 
with L., M. and S. dial, size 7 « 6/in. and backplate with magic 
eye cutout, also with drilled chassis and 
You will find it quite a simple matter to complete this into 
the {15 class. 

price 32/6, plus 2 6 carriage for the 5 items. 


7\in. complete 
ardboard back. 


Limited quantity, 


PLUG AND SOCKET 


> > 


This brass cased plug and socket 
is extremely robust and ideal for 
P.A. or outside work. Ideal 
also for taking power to units as 
it insulates the ends of the wires. 
Contacts are quite suitable for 
carrying up to 10 amps. so this 
can be used for lighting or 
power. Price 2/6 per pair. 


TWO SUPER SPEAKERS 


The first is a beautifully made 10in 
P.M. speaker, a real precision 
product made by a very famous 
speaker firm. It is undoubtedly a 
10in. which reproduces with all 
the quality of a 12in. It has three 
special features (1) a solid diecast 
frame (2) a special speech coil 
suspension which gives wider 
frequency response (3) dustproof 
cone assembly. Speech coil is 
normal 2/3 ohms. Price is 16/6 
plus 2/6 post and insurance. 
The second is the 8in. P.M. 
speaker made by the same firm 
whose name incidentally we are 
not allowed to mention but you 
will recognise it immediately. 
This again has normal 2/3 ohms 
coil. Price is 11/6 plus 1/9 post 
and insurance. 


BREAK-DOWN UNIT 


At present day prices the spares in 
this unit would cost at least £5. 
Here is a list of the main contents : 
3 two-metre coils ; 


suitable for mains use. 
adjusts in {| hour intervals uw 
intervals up to 36 hours. 


measures only 1 fin. 
is 27/6. 
sealed boxes 


3 tuning condensers, 
type ; 

two-watt carbon resistors, useful 

values ; 

tapped 20 watt resistor, vitreous 

covere 

paper condensers, 

v. working 

paper condensers, l mf 

1,000 v. working ; 

H.F. chokes; 

paper condensers, 

working ; 

aper condensers, .15 mf. ; 
akelite moulded mica con- 
densers .001 ; 

paper condenser, .01 mf. 3,000 

v. working ; 

24 rubber grommets, 
sizes ; 

6 resistors 1 watt, all 

ues ; 

6 resistors | watt, ail 
values ; 

40 resistors | watt, al 
values ; 

40 silver mica condensers assor- 
ted values, including: 10, 15, 
20, 40, 50, 100, 150, 300, 
and 500 pf. types ; 

English octal valve holders ; 
English 5-pin valve holders ; 
E.F.50 type valve holder ; 
diode valve holders ; 

louvred casing, size 12 7 
4in. ; 

heavy metal chassis size 12 

7 

condenser clips, assorted sizes 

Also an assortment of nuts, bolts 

P.K., self-threading screws, tag 

boards, chassis mounting tag con- 

nectors, screened grid caps, plain 
grid caps, levers, rollers, connect- 
ing rods, output sockets, etc., etc. 

ALL THIS COLLECTION OF 
PARTS FOR 6/6 only, plus 
1/9 postage and packing 


split-stator 


o 


05 mf. 1,000 


-n Ww 


1 mf. 450 v 


Ah 


assorted 
useful 
useful 


useful 


THIS MONTH'S SNIP 


TIMED SWITCH MECHANISM. This comprises a beautifully 
made 8 day jewelled miniature clock or watch movement, which 
operates two 2 amp contact switches. 


These switches also are quite 


There are two calibrated dials, one contact 
to 6 hours, the other one in one hour 
he whole is really precision made to 
stringent M.O.S. specification. The size of the complete switch 
mechanism is 3in. long and 2}jin. across. 
ture clock movement can be removed completely and this then 
5in. The price of the complete timed switch 
These are brand new still in the manufacturers original 


Or if you wish the minia- 


MAINS 
TRANSFORMERS 


Ordinary—E.H.T.—Special. 


All transformers are suitable for 
200-250 v. 50 cycle mains, are 
fitted with primary screens, fully 
impregnated and complete with 
all necessary clamps, etc. 
300-0-300 at 80 mA. 6.3 v. at 
4 amps. 5 v. at 3 amps. Half 
shrouded drop through, 14/6. 
260-0-260 at 60 mA. 6.3 v. at 
3 amps. 5v. at 2 amps. Half 
shrouded drop through. Price 
13/9. 
350-0-350 at 80 mA., 4 v. at 
6 amps. 4 v. at 3 amps., drop 
through or upright mounting, 
a useful replacement type for 
old-type receivers, 16/6. 
350-0-350 at 100 mA., 6.3 v. at 
5 amps., 5 v. at 2 amps. Fully 
shrouded upright mounting, 19/6. 
260-0-260 at 60 mA. 4 v. at 
4 amps. 4 v. at 3 amps. Half 
shrouded drop through Price 
13 9. 
235-0-235 at 60mA. 
6.3 v. at 3 amps., 
5 v. at 2 amps 
Fully shrouded up- 
right mounting, 
1s/-. Primary has 
an additional tap 
for 110 v. 


Filament Transformer, 6.3 v. 
1}-2 amps., upright, 6/-. 
350-0-350 at 160 mA., 5 v. at 
3 amps., 6.3 v. at 6 amps., 6.3 v. 
at 3 amps. Fully shrouded up- 
right mounting, 36/-. 

250-0-250 at 100 mA., 5 v. at 
3 amps., 6.3 v. at 6 amps., 27/6. 
2,500 v. at 5 mA., 4 v. at 1.5 
amps., 202 v. at 2 amps., 25/-. 

4 KV. at 5 mA., 2 v. at 2 amps., 
potted with insulators, 67/6. 


Special combined transformer 
designed to be suitable for Tele- 
visor or oscilloscope using a 6in. 
tube VCR97, etc. 400-0-400 at 
150 mA., 2.5 KV. at 5 mA, 
6.3 v. at 6 amps., 6.3 v. at 6 
amps.,4v. at 1 amp., 4 v. at 2 
amps., 5 v. at 3 amps.. 70/-. 


SPECIAL 
MAINS'/AUTO TRANS- 
FORMER 


tapped 200/220, aserae. 
7/6 


List 6d 


Postabie items can be sent C.O.D., 


additional charge approx. 1/-. 


Good stock o 
Telephone: Ruislip 5780 


WIRELESS WoRLD 
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GARLAND BROS 


AMPLIFIER ACIII: as supplied to Universities, Institutes, Colleges, 
Factories, and a host of other satisfied users. Specification : 7 valves, 
including rectifier (6SH7, 65, 6J5, 6J5,2 x 6V6,5Z4). 10 watts push-pull 
output to 3 or 15 ohm speaker. High- and low-gain inputs. Separate 
bass and treble controls. High-quality components, including Varley 
Mains Transformer and Varley DP47 Hi-fi Output Transformer. Negative 
feedback. Overall dimensions : !2in. x 64in. x 7jin. Supply available 
for tuner unit, etc. Complete kit, including punched chassis, all valves and 
components, wth circuits and instructions, including circuit of suitable 
tuner unit, £8/10/-. Amplifier, wired and tested, £10/10/-. 

“* VIEWMASTER " TELEVISION : The ideal televisor for the home 
constructor. Instructions, including instruction booklet, circuits, photo- 
graphs and point-to-point wiring diagrams, for London or Midland trans- 
missions (state which), $/-. Comporent kits as follows : WB chassis, 
sreaker, transformer, etc., €6/5/-. T.C.C. Condensers, London, €6/15/- ; 
Midlands, €7. Westinghouse Rectifiers, £3/2/6. Morganite Resistors, 
London, £1/6/9 ; Midlands, £1/6/-. Morganite Type Q Variable Resistors, 
4/6 each. Plessey Transformer, Focus Ring, etc., €5/12/6. Colvern 
W/W Pots, 19/3. Bulgin Switches, etc., 12/6. Belling-Lee Mains Panel, 
etc., 7/6, Wearite Coils and Choke, London, €1/2/- ; Midlands, €1/10/-. 
Individual components included in above ki.s can be supplied separately 
if desired 

“* Viewmaster "' Pre-Amplifier: Wiring diagram, 1/-. Complete kit, 
3/6. 
“ELECTRONIC” TELEVISION : London handbook, 2/6, Wiring 
diagram, 2/6. Midlands handbook and wiring diagram, 4/6. Chassis, 
with valvehoiders, coilformers, etc.. mounted: Vision, 22/6. Sound, 
18/9, T/Base, 17/6. P/Unic, 25/-. Gantries, etc.,9-. Designer-approved 
components : Coils and Chokes, London, 15/-; Midlands, 17/6, Focus 
Coil, 30/-, Scanning Coils, 25/6. Line Transformer, 25/6. Mains Trans- 
former, 90/-, 4 kv Transformer, 67/6 ; 5 kv. Transformer, 72/6. 

** OSMOR " GLASS DIAL ASSEMBLY : 3-colour, 3-wave, 7in. x 7in., 
with drive mechanism, 25/-. 

‘“OSMOR” “Q"” COILPACKS: A selective high-Q coilpack of 
miniature size (l}in. x 3jin. x 2tin.), with easy one-hole fixing. Type 
HO, Long, Medium and Short, 33/- plus 7/4 P.T. Type LM, Long, Medium 
and Gram, 28/-, plus 6/4 P.T. Type TB, Medium, Long and Shipping. 
35/-, plus 7/10 P.T. Type EX, Medium, Short and Shore, 35/-, plus 7/10 P.T. 


Type B, Long, Medium and Short Bettery with frame aerial, 37/6 plus 
8/4 PT., 

6/8 P.T. 
* OSMOR ” H.F. STAGES: Designed for use with above coilpacks, 
For HO, TB and EX Coi'lpacks, 1S8/-, plus 3/4 P.T. 
13/-, plus 2/10 PT 

LF. TRANSFORMERS : 465 k/c., standard size, capacity-tuned. Made 


Type T.R.F., Long, Medium for T.R.F. Receivers, 30/-, plus 
For LM Coilpack, 


for us by a leading manufacturer. Per pair, 12/6. 
T.R.F. COILS: M. and L. wave with reaction winding. Per pair, €/6, 
SUPERHET COILS : Lorg, Medium and Short Wave, Aerial and Oscil- 
lator Coils. Per pair, 9/6 

ELECTROLYTICS: By leading makers. All new 
1/359, 2/6 ; 2/200, t/- 2 

; 8 500, 3/3: ; 5/- 
By tng (T/V) ‘ - 48; 016/450, a6 
: 6/- ; : ; 16-16/450, 6/-; 16-32/3 

32-32/450 ve 80:100/; 50. 6/- ; 12/50, 1/9 ; 20/12, 2/6 ; 25/25 is, ‘S013 
1/9 : 50/25, 2/- : 50/50. 2/3. 

OIL TEMPERATURE INDICATORS: A sensitive moving-coil 
movement, F.S.D. of which is approx. 120 uA. Centre-tapped moving 
coil. Calibrated 0-120. Ideal as indicator in bridges, signal strergth 
meter, valve-voltmeter movement, or can te modified as sensitive relay 
3/- each, 30/- per doz 

HIGH-CAPACITY PRECISION MICA CONDENSERS: Brand- 
new and unused Made by leading manufacturers for multi-channel filters. 
Accuracy plus or minus point five (0.5) rer cent. Availatie in following 
values : 0.205276 mfd.. 2/- each ; 0.123750 mfd.. 1/9 ; 0.108435 mfd., 1/9 ; 
0.087460 mfd.. 1/6 ; 0.065350 mfd., 1/6 ; 0.05520 mfd., 1/6 ; 9.04£010 mfd., 
1/6 ; 0.040710 mfd., 1/6; 0.017970 mfd., 1/3. Manufacturers’ enquiries 
invited 

— CONDENSERS : 0.05 mfd., 16 kv. wkg., 6t¢in. x I2in. x 
34in., 4/6 each ; 0.15 mfd 0.15 mfd., 8 kv. wkg., 64in. x idin. x 34in., 
76 each; | mfd. 1500 v. wkg., Sin. x Idin.x lin., 3/63 1.5 mfd. 4 kv 
wkg , Shin. x Sin. x I4in., 7/6, 

PAPER CONDENSERS: | mfd. 400 v. wkg., 2tin. x 2}in. x 2in., I/- 
each; 4 mfd., | kv. wkg., Spin. x Sin. x Igin., 4/6; 8 mfd., | kv. wkg., 
Stin x Sin. x 2din , 7/6, 

TAYLOR 50-RANGE METER: Mode! 70A_ 1,0000 per vole Robust 
movi ig coil meter, ficted with 4in scale and knife-edge pointer. Self- 
contained voltage ranges up to 1,000 v A.C. and D.C. Self-contained 
current ranges up to SA A.C. and DC Seif-contained resistanced 
measurements from 122 co ImQ. Overload protection on all ranges 


and . Sisor ae 
2/16 


Buzzer for continuity vests. Price £10/10/-. 
on application. 
i w,3d.; 4w., 4d.; 2w., 9d. ; Wide range 


RESISTORS : 
of values in stock 
WIREWOUND oma Ow: 6 watt, 2, 2.4, 4, 5, 14, 14, 31.5 ohm, 
i/- each ; 12/15 wate, 100, 7.5 k., 9 k., tk ask wy ohm, 1/6 
; 45 watt, 80 ohm, 18 k ey Beach; 100 watt, "0022, 1k. »1Ok., 20 k., 
; 200 watt, 430 ohms, 4/- each. 

HEADPHONES, TYPE DLRI: Low Resistance with headband, lead 
and plug. New and unused. Special offer at 3/9 per pair, or 42/- per 
dozen pairs. 

HEATER TRANSFORMERS : Pri.2/0/230v. Sec.6.3v. 1.5A.,6/6each. 
AMPLION TESTMETER : 10 Ranges A.C. and D.C. Upto 500 v. A.C. 
and D.C. Upto500mA.D.C. Resistance up to 200,000 ohms., 1,800 ohms. 
per volt A.C. and D.C. Price £3/17/6 

JUNEERO TOOL: Bends, shears, punches and threads. For all the 
little jobs that waste your time. As reviewed in this journal. Each 18/6, 
Xacto Slide Gauge and Protractor. For use with abova Juneero Tool, 7/6, 
EXTENSION SPEAKERS : Fitted Sin. Plessey P.M. Speaker in bakelite 
cabinet, with perforated back. Also ideal for intercom. Each 19/6, 
AERIAL RODS: Heavily copper-plated steel, one foot long. Fit into 
one another to make any length aerial. Per doz., 2/-. 

PLUGS AND SOCKETS: Pye angle, I/-; Pye straight, 1/3; B. & L. 
5 pin, 1/6; B. & L. 7 pin, 1/9; B. & L. 10 pin 2/-; Jones 6 way, 
Jones 8 way, 1/9 ; Jones 10 way, 2/- ; Jones 12 way, 2/6 ; E.H.T. Single, 1/-. 
The above prices include plug and socket in all cases. Octal Plug and 
Socket (Valveholder), black bakelice, 1/9. Jack plug with Igranic socket, 
2/6. Pye T-pieces, 6d. Pye connectors, 6d. 

Now in stock : Pye Angle P. & S. to fit sin. cable, 1/3 complete. 
MOTORISED SWITCH ASSEMBLY: Type !0F8/S56. Containing 
4 v. miniature motor, 2gin. x I¢in. x Igin., gearing, switch contacts, etc 
Ex-rovt. Motor only tested. 10/- each 

Tigre gy a eg el Metal-cased tubular .0! mfd. |,000 v. D.C. wkg., 
6/- per d £3 pe ‘Oss 
AMERICAN RELAYS : 
with heavy contacts 3/6 each. 

H.F. CHOKES : 650.:H, to pass | A., 1/3 each, 12/- per doz. 

METERS : 24hin , 0-6 mA. D.C. 250 ohm. Calibrated 0-5,000 ohm. 
0-60 mA., 0-1.5 v.,0-3.0 v. The addition of a few resistors and a dry cell 
makes this a versatile multi-range meter. Each 9/- 

“ CLEAREX ” TELEVISION LENSES: For 9in. tube, 50/-, with 
filter. 55/-. For I2in. Tube. 70/-, with filter, 75/-. 

“ POLASPEX ” TELEVISION FILTERS: For viewing in daylight 
or artificial light without strain. Will fic your set without necessitating 
anv alteration. For 9in. Tubes, 18/- each. For |2in. Tubes, 21/- each. 
SOLON SOLDERING IRONS : Deservedly the most popular soldering 
iron made. Oval bir. 19/6. Pencil bit. 21/6. 

VARIABLE RESISTORS : Approx. 50 ohm. at |.5A. With very fine 
screw adjustment. Ex unused equipment, 7/6 each. 
TX AND S.P. VALVES : 803, 805, 10/- ; 8012, CV296, Poe 7, VRI36, 
7/6; VUIII, VUI204, CV66. 6/6: VUI33, CV54, S/- ; 7193, 3/6, 

H/D OUTPUT TRANSFORMER: 45/! ratio, 60 mA. Wich hum- 
bucking tap on primary to obviate necessity for L.F. Choke, 7/6 each. 
BALANCED ARMATURE HEADPHONES: Type DLR2. With 
wide, comfortable double metal headband, lead and plug. The most 
sensitive low resistance phones made. Boxed. Per pair, 5/-. 
TRIMMERS : Miniature ceramic air-spaced 3-30pF. Sd. each, 4/6 per doz. 
Philips Concentric type ; 3-30 pF. 6d. each, 5/6 per doz., £3 per gross 
Compression Ceramic type SOpF. 6d. each, 100+ 100pF 9d. each, 
250pF 1/- each, SOOpF. 1/3 each, 1,000pF. 9d. each 
ALADDIN COIL-FORMERS: Type F804, with iron-dust cores. 
5d. each, 4/6 per doz., 48/- per gross 
MAT RESISTORS: !00 ohn 250 watt, 1/6; 300 ohm 250 watt, 1/9 
VIBRATORS : 6 volt non-synchronous (4 pin UX), §/- ; 6 v. synchronous’ 
(6 pin UX), 7/6; 12 v non-synchronous (4 pin UX), 5/-. 
NEONS: 85 v. striking, no resistor in cap. With holder, 2/- each, 
21/- per doz 
CLIX SA SINGLE PLUGS: Per doz., 2/6. 
RUBY LAMPHOLDERS : To make M.E.S. bulb, 1/- each. 
VALVES, 8.V.A. AND TUNGSRAM : We can give a 48-hour service 
on all current production types, and many of the difficult obsolete types, 
at B.O.T. prices. In each case, order should state if plug-in replacement 
will! suit 

HIGH-QUALITY SPEAKERS: 
Goodmans Audiom 60, £6/15/-. Wharfedale Golden 10in., with cloth 
surround, £4/10/- ; with paper surround, £4, 

AMPLIFIER ACII: For those who desire good quality reproduction at 
low cost. 4 valves, including rectifier. Ourcput 5 watts. Volume, tone, 
and variable feedback controls. High-grade output transformer. Chassis 
completely isolated from mains. Complete kit, including punched chassis, 
all valves and components with circuits and instructions, £4/4/-. Amplifier 
wired and tested, £5/5/- 


Particulars of H.P. terms 


I w., 6d. ; 


200 ohm. on two bobbins, 4-pole changeover 


Goodmans Axiom 150, £8/8/-, 


ALL GOODS NEW AND UNUSED UNLESS OTHERWISE STATED. GOODS SHOWN AS EX-EQUIPMENT HAVE BEEN FULLY TESTED 


AND ARE IN GOOD WORKING ORDER. 


PLEASE ADD POST OR CARRIAGE ON ALL ITEMS 


We maintain a very complete and comprehensive stock of valves, cathode tubes and components for radio, television and electronics. 


Our shop 
which times we are always pleased to welcome callers. 


urs are 9 a.m. to 6 p.m. on Monday, Tuesday, Wednesday, Friday and Saturday, and 9 a.m. to | p.m. on Thursday, during 
Post orders to Garland Bros., Chesham House, Deptford Broadway, S.E.8. 


GARLAND BROS 


GARLAND RADIO 
CHESHAM HUvoc, VEPTFORD BROADWAY, S.E.8 
TELEPHONE : TIDEWAY 4412/3 


ALLEN & GOULD 
5, OBELISK PARADE, LEWISHAM, S.E.13 
TELEPHONE : LEE GREEN 4038 


JANUARY, 1951 


—CLYDESDALE 


Bargains in Ex-Service Radio and Electronic Equipment 


WIRELESS WORLD 


1B VALVE DOUBLER SUPER 


DST100, |3 valve Double Superhet for operation 
from |,600 to 10 metres covered in 7 wavebands. 
This receiver is a double conversion job with 
communications features : 2 speed slow motion 
drive 13: 1 and 156: 1, R.F., L.F. and A.F. gain 
controls, with a Regeneration control to increase 
sensitivity. Variable selectivicy switch, B.F.O. 
and phaser, A.V.C. Noise Limiter, Aerial and 
Oscillator trimming control. “*S "* meter and 
current consumption meter, etc! Valves include 
3/6J5, 2/ECH35, 2/EF39, CV31, 6BS, 6H6, 6R7, 
6Q7 and 6V6 This receiver requires only 
240 v. H.T. and 100 M/a D.C. and 6.3 v. L.T. 
Contained in an enclosed metal frame 24in. x 


1Stin. x 13fin 
£7/15/0 Acs 


CLYDESDALE’S 
RECEIVER TYPE 6A 


PRICE ONLY 

THIS (Ss A CHANNEL CHECKING 
receiver working on 49/100 metres which 
includes S/VR9I (EFSO), 1/6K8, 1/VR55 (EBC33) 
and I/VR53 (EF9) valves. Included in the 
circuit is a cerminal switch breaking at 86 
Degrees F_ Enclosed in a meta! case. 


CLYDESDALE’S ! 
PRICE ONLY 45 - 


POST 
PAID 


THE COMMUNICATIONS CORNER 


TRAWLER BAND 


RIISSN is the 1155 model that al! operators 
would like. This superhet communications 
receiver is complete with valves 3/VR99 
(X66-X65), 3/VRIOO (KTW62-KTW6!), 2 VRIO! 
(MHLD6-DH63), VRIO2 (BL63), VRIO3 (Y63), 
and fitted with the type “ F ’’ geared reduction 
drive. The frequency ranges are in 5 wave- 
bands 18-7.5 Mc/s (17-40 M), 7.5-3.0 Mc/s 
(40-100 M ), 3-1.5 Mz/s. (109.290 M ), 

Ke/s (290-500 M.), 599.200 Ke/s. (600-1500 M.) 
AVC/Controlled R.F. switch, B.F.O., Filter and 
combined RF/AF gain control. Power require- 
ments : 290 v. H.T./60 m/a and 6.3 v. L.T 
Totally enclosed in a meta! cabinet in black, 
164 x 9 x Yin. 


CLYDESDALE’S 
price onty  £14/14/0 “ASS 


We supply this receiver modified for L.S. use 
and complete with A.C. Mains power supply, 
8in. speaker. 

CLYDES DALE'S ! CARRIAGE 
PRICE ONLY £21 0 0 PAID 


V.H.F. RECEIVER 


THE STRATTON P40 for 2. metres 
conversion. Crystal controlled 85/95 Mc/s. and 
includes I/EF54 (RF), 1/EF54 (MIX), 1/EC52- 
2/EFS4 (Osc. and Mult.), 2/EF39 (IF) 1/EB34 
(DET/AVC), 1/6J5 (ist Aud.). 6V6 output 
The receiver is enclosed in a die-cast frame 
with louvred cover ||} x 5} x 4}in 


CLYDESDALE’S £3 19 § 


PRICE ONLY 


POST 
PAID 


TELEVISION 


VIEWING UNITS 


INDICATOR TYPE 6, SERIES H. These 
units are brand new, in excellent condition, 
and are all ficted with a VCR97 CRT, the tube 
which many constructors have put to T.V. use. 
Valves include 4/VR9 (EF50), 3/VR54 (EB34), 
plus a host of potentiometers and H.V. conden- 
sers, etc. The complete unit is enclosed in a 
metal box 18 x 84 x 7}in. 


E'S 49) PCST 
priceonty £3/19/6 = aio 


Please include !0/- for transit case to ensure 
safe transit of unit. Refunded on return of case. 


12.25 Mc/s. LF. STRIP 


H.36 1.F. STRIP by Pye provides a very com- 
pact |.F. sub-chassis for use of SP6! valves (not 
included )—the chassis is wired for |.F. operation 
and input leads are tag terminated at rear end 
of unit. Coax input and output sockets are 
mounted on the front panel. Dim. |8in. x 54in. 
x 42in. 


DALE'S h 
price onty 12/6 “* 


POST 
PAID 


VIEWING TUBES 


Jin. ELECTROSTATIC 3PBI (E779). This 
Tube is a compact unit extremely suitable for 
test work or for smal! portable 


ENTHUSIASTS | 


VIEWING UNITS 


INDICATOR UNIT, TYPE 62 contains a 
wealth of T.V. components of interest to any 
constructor plus a VCR97, 16/SP6éIs, 2/EB34s, 
and 2/EASOs, the valves are excellent T.V 
tubes for various uses. The complete unit is 
enclosed in a metal case 18 x 84 x I Ijin 
CLYDESDALE’S each 
PRICE ONLY 67 6 


Circuits are available 


POST 
FAID 


Price 1/3 each 


100°, COMPONENT VALUE 


R.3515 1.F./A.F. AMPLIFIER UNIT comprises 
numerous components which wil! be suitable 
for the TV constructor—plus a6 stage 12 25 Mc/s 
IF strip mounted on a detachable sub-chassis 
The R.3515 provides relays, condensers, poten- 
tiometers and resistors, l!0/SP6!, S/EF36, 
3/EBC33, 1/EB34, I/EF39 and 1/EASO valves. 
It’s too good to miss. Totally enclosed in a meta! 
retainer (Bin. x Iidin. x 72in. 


SRERPERAN® 67/6 “< 


POST 
PAID 


THE LF..VIDEO AMPLIFIER 


THE R.1355 provides an excelient basis or the 
vision receiver for your TV and provides 5 
stages of |F. (SP61) plus a detector (EASO) 


where only a !,000 to 2,000 voit is available. Fila- 

ment supply required 6v. The base is diphetal. 
Brand new in maker’s cartons and carefully 
packed before shipment. 


CLYDESDALE’S 22 6 each POST 
PRICE ONLY / PAID 


éin. ELECTROSTATIC VCR97 (E351). This 
tube is very popular with Television con- 
structors and has been universally used The 
VCR97 1s a short persistence tube employing a 
2,000 v. anode and a 4 v. filament. The base is 
side contact. All VCR97s are tested and care- 
tully re-packed before dispatch. 


CLYDESDALE’S each POST 
PRICE ONLY 35/- PAID 


Video piifi and cathode follower (SP6!) 
The I.F. is 7.5 Mc/s. This unit is designed for use 
with the RF Units 24, 25, 26 and 27. The R355 
can also be used for T.V. sound reception and 
the installation of integra’ A.C. Mains power 
packs is quite easily accomplished. Enclosed ina 
meta! retainer. 18in. x Bhin. x Thin 
CLYDESDALE’S 67 6 each POST 
PRICE ONLY / PAID 


Circuits available at 1/3 each 


| 
| 


| 
| 


RCA TELEPHONY AND 
TELEGRAPHY 
TRANSMITTER 

ET-4336 


THE ET-4336 TRANSMITTER operates 
with a maximum input of approx. | KW on 
Phone (RT) or CW (Telegraphy) with an aerial! 
output of 350/450 warts with respect to the 
frequency and antenna system used. The 
frequency range covers 2-20 Mc/s. with either 
a plug in crysta! controlled oscillator unit or 
an ECO (VFO) unit, these are interchangeable 
Features of the ET-4336 are: Built in power 
supplies for 110/250 v. A.C. mains. 2/813 valves 
for PA 2/805 valves for class B modulation 


2/813 PA 
2/805 MOD 
1/807 OSC 
1/807 BUFF 
4/866 MV 
Rectifiers 


110/250v A.C. 
Mains Power 


Supply 


1/807 buffer stage 1/807 in each of the inter- 
changeable osc. units. Separate speech amplifier 
with self contained 110/250 v. A.C. mains power 
supply. Valves include 4/6J7 and 2/6L6s—S00 
ohm match to the TX. All tuned circuits are 
metered. Safety switches on removable side and 
rear panels to obviate shock hazards during 
inspection. The transmitter is supplied com 
plete with both cype of oscillator units, valves, 
speech amplifier, microphone and morse key. 
Ready for immediate use on RT or CW. Rigidly 
crated {or shipment. Dimensions: TX 
58 x 17x 24in. Amplifier, 19 x 12 x Bin. 


£120 gs. 


CLYDESDALE’S 
PRICE ONLY 


CONSTRUCTING A SET: 


Wa'nut Wooden Cabin, H394 ... al 
3 W/Band Diai Glasses H410 

ivory Contro! Knobs. H403 

Brown Contro: Knobs H404 

W Change Switch 3P.4W.2B. H393 
.00035 Mid. 2 Gang Cond. H399 

16/24 Mid. 450 v. Wkg. Cond. H4Ci 
B8Md 450 v. Wkg. Cond H400 
Mounting Clips for H40! 

Mounting Clips for H400 


2weeeeewew#ec 
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CLYDESDALE 


Phone : South 2706/9. 


SuPpPLY 2? BRIDGE STREET 
cO LTD. GLASGOW .- Cs 


Branches in Scotiand, England and Northern Ireland. 


WrreLess WorRLD JANUARY, 1951 


NEW YEAR OPPORTUNITIES 


Every radio and television constructor should take the opportunity of buying goods 
in 1951 at 1950 prices. When our present stocks are sold, rising costs will mean 
an increase in selling price, so BUY NOW. 


RECEIVER R. 1355 as specified for “ Inexpensive Television."’ Complete with 8 valves VR65 and I each 5U4G, VUI20, VR92, also a copy of 
** Inexpensive TV."" ONLY 55/- (Carriage, etc., 7/6). 

LF. STRIP 194. Another of the units specified as an alternative for the “Inexpensive TV."’ A first-class strip giving tremendous amplification 
and well recommended for consti uctors who have built televisors but have come “‘ unstuck "’ in the vision or sound receiver. Complete with 
6 valves VR65, and | each VR53 and VR92, and a copy of the book, which gives full details of conversion to both stations. Size I8in. x Sin. x Sin 
ONLY 45/- (Postage, etc., 2/6) / 


« PYE ” 45 Mc/s 1.F. Strip. Ready made for London Vision channel. Complete with 6 valves EFSO and | EASO. ONLY 60/- (Postage, etc., 2/6). 


RECEIVER R.3547. This contains the “‘ PYE ”’ Strip, which can be easily removed if desired, and also 15 valves EF50, 3 of EB34, 2 of SP61, and | 
each EASO, EBC33, EF36, also hundreds of resistors, condensers, etc. BRAND NEW IN MAKER'S CASES. ONLY 120/- (Carriage 7/6). F 


RECEIVER R.3084. A very sensitive unit containing 7 valves EFSO, 2 of EFS4,and | each VU39A, HVR2, EASO, and also a 30 Mc/s I.F. Strip with 
4 Mc/s bandwidth. BRAND NEW IN MAKER’S CASES. ONLY 75/- (Carriage 7/6). 


10 VALVE 1; METRE RECEIVER ZC893!. Another very popular superhet for long distance TV reception. Contains 6 IFTs of 12 Mc/s with 
4 Mics bandwidth, and 6 valves VR 65, 2 of VR 92, and | each VR 136 and VR 137. Complete with modification data for both stations. BRAND 
NEW IN MAKER'S CARTONS. ONLY 58/6 (Carriage 5/-). 


RECEIVER R.3170. Contains 7 valves EFSO, 2 RL37, | ECS2, | HVR2 and ! EASO, and 30 Mc/s. I.F. Strip. Used but good condition. ONLY 59/6 
(Carriage etc., 5/-) 


RF UNIT TYPE 25 for use with R.1355 for London reception. ONLY 17/6 (Postage 1/6). 


RF UNIT TYPE 26 for use on Sutton Coldfield channels are now all sold, but we can supply one of the other RF Unit: th full y 
modification for the TV. BRAND NEW IN CARTONS, ONLY 25/- (Postage 1/6). ee ae ee 


INDICATOR UNIT TYPE 6 as specified for “‘ Inexpensive TV."" Complete with VCR97 CR Tube, 4 valves EF50 and 3 of EB34. BRAND NEW 
IN MAKER’S CASES. ONLY 90/- (Carriage 7/6). This unit is also specified for the ‘‘ WIRELESS WORLD,”’ “‘ General Purpose Oscilloscope,”’ 
full details available price 9d. . 


INDICATOR UNIT TYPE 62. Another handy unit containing the VCR97 Tube, 16 valves Type VR65, 2 of EB34, 2 of EASO, and shoals of con- 
densers, resistors, etc. ONLY 75/- (Carriage, etc., 12/6). 7 


MAGNIFYING LENS FOR 6IN. TUBE. First-grade oil filled. ONLY 25/- (Postage !/6). For 9in. Tube, 65/- (Postage 1/6). 


TV PRE-AMPLIFIER for weak areas can be easily made from the ex-R.A.F. Amplifier 6046/6050. Contains 2 valves EF50 and gi i i 
to noise ratio. Full details of conversion for both stations supplied. ONLY 22/6 (Post I/-). nd gives very high signal 


Other items of general interest available this month are : 


RECEIVER R.1155. A “ must have "’ for che enthusiast who wants a Communications Receiver of the £100 class. Weh f 

superb !0-valve sets which cover 7.5 Mc/s ta.75 kc/s in 5 wavebands, which are spotless and BRAND NEW IN MAKER’S TRANSIT CASES. Erane 
set supplied with full details of easy modifications for normal mains use. ONLY €12/10/- (Carriage 12/6). For those who would like a read ben 
Power Pack with Output Stage, ready to plug on and operate the receiver without any modification, they are available at ONLY £5/5/-, 4 : 


RECEIVER A.E.W.1. A 5-valve superhet covering 550-1600 kc/s and 6-12 Mc/s in 4switched wavebands. Operates from 

built-in vibrator pack, and has large separate speaker in meta! cabinet with 50ft. extension lead. Made for he Zealand Forece Wellare Dent” 
these sets have 2.5 watts output and are NEW AND UNUSED. Valve line up : 6U7 RF Amp., 6K8 Mixer, 6U7 IF Amp., 6Q7 2nd poeta 
Audio, 6V6 Output. The set is fitted with a large open slow-motion tuning dial, size Jin. « 3in.,and both set and speaker are finished in olive gr = 
crackle. An ideal receiver for caravans, coaches, country areas, etc. ONLY €9/19/6 (Carriage, etc., 10/6). — 


RECEIVER 25/73. Part of the TRI196. Covers 4.3-6.7 Mc/s, and makes an ideal basis for an all-wave superhet receiver 
valves : 2 each EF36, and EF39, and | each EK32 and EBC33, and alsc modification data. ONLY 22/6 (Postage, etc., 2/6). , 
OSMOR ALL WAVE COIL PACK recommended for this conversion, 40/4. RECEIVER I18. Part of the TRIS. e 

requires normal battery supply to operate. Complete with 4 valves : 3 of VP23 and | of HL23DD. ONLY I5/- (Postage, ag te 9 Mc/s, and only 
BATTERY SUPERSEDER. A 2 v. vibrator power unit designed for the Canadian Forces, which requires very little modification for use with 


anything that needs HT Batteries. For the cost of charging a 2-volt accumulator you have a source of constant H.T. Will i 
months. Full modification details supplied. ONLY 60/- (postage 1/6), or with Two 2 v. accumulators in metal case, ONLY 90 "comet oe 


Complete with six 


TELESCOPIC AERIALS extending from !Sin. to 102in. Just pulls out of a metal! tube which is fitted hd ; 
ONLY 12/6 (postage 10d.). BRAND NEW. ich is fitted with dust cap for cleanliness. Very strong. 
HEADPHONES AND MICROPHONE SET. As used by Canadian Forces. A pair of first-cl high i 

noise excluders, and a high-grade carbon microphone. BRAND NEW. ONLY 12/6 (Penage 10d.) ee ee ne ae ee 
AMERICAN COMMAND RECEIVERS BC.454. Contains 6 valves : 3 of 12SK7 and | each 12K8, [2A6, | 

use. Specify type required, 33-50 metres 55/- post paid, or 100-200 metres 59/6 post paid. ;  12SR7. Easily adaptable for normal 
AMERICAN LORAN RECEIVER APN 4. Contains I6 valves : 3 654, 2 2X2, 4 6SK7 and | h 

Covers approx. 550/650 metres in 4 switched bands. ONLY 69/6 (Carriage, etc., 5/-). = each SUG, GH6, VR 105, 6SU7, 6SL7, 6SN7. 
TRANSFORMERS. The following have been specially made for the “ Inexpensive TV." T B. dv 

Sv. 3a.,6.3 v.6a.,6.3 v. 3a. ONLY 36/-, Sound Receiver Transformer 250-0-250 v. 100 mA. 5 ¥. 30.6 Swee ONLY ST rat 2 ~ = 
for VCR97 Tube, 2-0-2 v. I.1 a.,2-0-2v.2a.,2,500 v.5 mA. ONLY 30/-. Postage !/6 per transformer please. 7 7 ee 
CONDENSERS. 0.! mfd. 2,500 v. tubular, 2/6 ; 0.1 mfd. 3,000 v. block, 4/6 ; 8 mfd. 450 v. 2/- ;: 8x 8 mfd. 4 : le 

350v., 4/- ; or 6 for 22/6 ; 16 x 16 mfd. 450 v., 4/6 ; or 6 for 25/- ; 32 mfd. 350 v., 2/9 ; or 6 for 15/-. nara «ts A yg a 
CHOKES. 5H. 200 mA, 6/- ; 10H. 100 mA, 6/- ; 20H. 80 mA, 6/6. (Postagel/-) 


SPEAKERS. ROLA iOin. PM less trans., 23/6; ROLA 64in. PM less trans., 10/9: 64in PM less t by f k 16; i 
less trans., 17/6 ; PLESSEY 64in. lightweight PM with trans., 12/6 ; PLESSEY Bin. PM less trans. 139 + 3in. Weetaeesenn tne baerenaes ror 


Cash with order please, and print name and address clearly 


U.E.1. CORPORATION London, Wc. Phen, TERMINUS Mat 


(Open until | p.m. Saturdays. We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King's Cross) 


January, 1951 


WIRELESS WoRLD 


D. COHEN 


RADIO & TELEVISION COMPONENTS 


MAINS 
TRANSFORMERS 


Primary 200-250 v. P. & P. on 
each, 1/6 extra. 


250-0-250 100 mA., 6 v. 3 amp., 
x. 2 amp., Upright mounting, 
4. 


250-0-250, 60 mA., 6 v. 4 amp., 
(to be used on common heater 
chain with 65 rectifier), 13/6. 


280-0-280, 80 mA., 6 v. 3 amp. 
4 v. 2 amp., drop-through, 14/-. 
Same as above, but 350-0-350 
14)-. 


Drop thro’ 350-0-350 v. 70 mA., 
6 v. 2.5 amp., 5 v. 2 amp., 13/6. 


Semi-shrouded, drop-thro’ 280- 
0-280,6v. 3amp.,5 v.2amp., 15/-. 


Semi-shrouded, drop-thro’ or 
upright mounting 280-0-280 80 
, 4. 6 amp., 4 v. 2 amp., 


Auto-wound .T 280 volts at 
360 mA.,4v. 3amp.,2 v. 3 amp., 
or6v.3amp. Separate 4v. 3amp. 
rectifier wind.ng (upright or 
drop-thro’), 10/6 


Heater Transformers Pri. 
250 v., 6 v. if amp., 6/- ; 2,4 0Fr 
6 v. 2amp., 7/6. P. & P., each 9d. 


ELECTROLYTIC 
CONDENSERS 


50 mfd. 50 work. 1/9. 
100 mfd. 12 v. work. 1/3. 
16-16 mfd. 450 work. 4/-. 
50 mfd. 12 v. work. I/-. 
25 mfd. 25 v. work. 1/2. 
16x8 mid. 450 work. 3/9. 
8 mid. 450 v. work. I/t1. 
250 mid. 12 v. work. 1/3. 
8 mid. 500v. 2/9. 

16 mid. 500 v. 3/6, 

8x8 mfd., 450 work. 3/6. 
32 mfd. 350 work....2/-. 


324-32 M.F.D. small tube tag ends 
200 v. work. at 2/-. 


P.M. SPEAKERS 


with less 
Size trans. trans. 
34in ' _— 9/- 
Sin. ee — 
6tin . 36 10/- 
Bin sania 15/6 13/6 
10in 18/- 15/6 
P. & P. on each of above I/- extra. 


ENERGISED 
SPEAKERS 


Bin. 2,000 ohm field with O.P. 
trans. 5,000 ohm imp., 15/6. Sin. 
750 ohm field with O.P. trans., 
13/6. 

Post and packing 1/-. 


MIDGET BAKELITE CABINET, 7in. « Siin 
med./iong wave scale and back (Takes std. 
speaker). 15/-. 


< Sin. c/w. 5S-valve S/H. chassis 
twin gang condenser and 3}in. 


LINE AND FRAME COIL ASSEMBLY. Frame coils wound but not fitted 
(full instructions supplied). High impedance frame; low impedance line, 
matching 5-1. 7/6, 

éjin. SPEAKER (P.M.) specially made for Television with closed field: 
complete with O.P. transformer. 11/6. 

CONSTRUCTOR’S PARCEL 

Comprising 5-valve superhet chassis with transformer cut-out, size I3}in. * 
6in. x 2in., with L.M. and S. scale, size Zin. x Sin. Back plate, two supporting 
brackets, drive drum, pointer, two-speed spindle, twin gang condenser. Mains 


transformer 250-0-250 v. 60 mA., 6 v. 4 amp. Pri. 20C-250, 64in. speaker and 
a 28) 


Plus 2/- post and packing. 
7- 


6-STATION SWITCHED SUPERHET COIL UNIT, by famous manu- 
facturer. Ideal for Car Radio or radio set. Range coverage Pos. |, 200-300 m. ; 
2, 250-360 m. ; 3, 250-360 m. ; 4,320-460m. ; 5,400-550m. ; 6,1,100-1,850m. ; 
no oscillator required for lining up, complete with Circuit and medium and 
long wave frame aerial. 21/-, post and packing, !/-. 
PRE-ALIGNED MIDGET 465 Ke. Q.!20 made for the above Coil Unit’ 
8/6 per pair, post 6d. 
CHASSIS TO FIT COIL UNITS AND LF.s, size |! jin. x Shin.» 
MAINS TRANS. TO FIT ABOVE CHASSIS. Pri. 200/250 volt. Sec. 
250-0-250 v. 60 mA., 6 v. 4 amp., 13/6, post and packing, |/- 
CONSTRUCTOR’S PARCEL, comprising :-— 
Chassis 10jin. x S$in. x 2in. with speaker and valve holder cut-outs, R. and A. 
64in. P.M. with transformer, twin gang with feet, pair medium and long wave 
iron cored T.R.F. coils. Four international Octal valve holders, wave-change 
switch and Erie 20k pot with switch, 25/-, plus 1/6 post and packing. 
CONSTRUCTOR’S PARCEL, comprising chassis !Ojin. x S}in. x 2in. with 
speaker and valve holder cut-outs ; Rola Sin. P.M. with O.P. trans. ; twin-gang 
with trimmers ; pair of T.R.F. coils ; Four international Octal valve holders ; 
wave change switch and Erie 20k pot. with switch, 19/6, plus 1/6 post and packing. 
CONSTRUCTOR’S PARCEL, comprising Midget twin-gang with slow- 
motion drive ; pair midget 465 Kc. 1.F.s ; frame aerial ; medium wave osc. coil 
and layer type H.T. and L.T. batteries 90 v. + I} v., 21/-, plus 2/- post and 
packing. 
STANDARD 465 KC. I.F.s. Iron cored Q.120, 7/- per pair. 
MINIATURE 465 KC. 1.F.s. Type M400B. 12/6, plus 6d. post and packing. 
MINIATURE 465 KC. I.F.s (slightly larger than the above item), Q.!20. 
Per pair 10/-. 
IRON CORED 465 KC. 1.F.s. Q.130, 23in. x Ihin., per pair 6/-. 
IRON CORED 465 KC. WHISTLE FILTER, screened, each 2-. 
VALVE HOLDERS. Paxolin Internationa! octal. 4d. 
international octal, 6d. each. EFSO ceramic 7d. each. 
soiled 6d. each. 
=e CORD. 3-way 0.3 amp., 
mp., 300 ohms per yard, 1/- 
CERAMIC P.F.S. 3 each of the following : 330, 220, 180 and 82, 2/6. 
VOLUME CONTROLS, by famous manufacturer. Long spindle and 
switch, i. 3. | and 2 meg., 3/6 each. 20, 25 and 50 k.,3/- each. Post and pack- 
~ 3d.e 
UME CONTROLS, by famous manufacturer. 
Me 50 k., 500 k., | meg., 1/9 each. 
SVALVE ‘AC. MAIN , 200-250 v., 3 wave-band superhet chassis. 
, 200-550 and 16-50 metres. By very good manufacturer, complete with 
mn 6K8, 6K7, 6Q7, 6V6 and 5Z4. Size of chassis !!fin. = 7Lin. x 2in. 
Size of glass scale 8zin. x 7}in. with pick-up sockets (takes 8in. P.M. with trans.). 
TAX PAID. €8/18/6. Post and packing 2/6. 
CONSTRUCTOR’S PARCEL, comprising : 5-valve superhet chassis 
with 1.F. trans. and V/H cut-outs, | 32in. x 6in. x Zin. with L.M.S. scale 7in. = Sin., 
back plate and two supporting brackets. Drive drum, spindle and pointer, 
mains trans. 350-0-350 70 mA., 6 v. 2.5 amp., 5 v. 2 amp., and Plessey 
Bin. M. energised 2,000 ohm field with 5,000 ohm impedance, O.P. trans., 
29/6. Post and packin: 2 ‘ 
CONSTRUCTOR’S PARCEL, comprising : 5-valve-superhet chassis with 
LF. trans., and V/H cut-outs, I32in. x 6in. x 2in. with L.M.S. scale 7in. x Sin., 
oo plate and two supporting brackets. Drive drum, spindle and pointer. 
. Post and packing 1/6. 
CONSTRUCTOR'S PARCEL, comprising : twin gang with feet, pair long 
and medium iron cored T.R.F. coils, 4 octal V/H., 3 pole 2-way switch Erie 20k. 
pot. w/s., heater trans. 220-240 v. | amp., 2 yds. flat silk flex, 3 black knobs, 
chassis !O}in. x Sin. x 2in. with speaker and V/H. cut- outs, metal rectifier 
60 mA., 230 v. and 32+32 mf¢. 200 v., 19/6, post paid. 
GOVERNMENT SURPLUS, Removed from equipment but guaranteed 
Metal Rectifier, 230 v. 60 mA., 4/-. 
Metal Rectifier, 230 v. 80 mA., 5/-. 
Post and packing on each, 6d. 
8 mid. meta! cased, 450 v. work, with clip, I/- each 


Stamp for List. 


Igin., 2/6 


each Moulded 
Moulded B7G slightly 


180 ohm per yard. Ild. per yard. 3-way 


Long spindle less switch, 
Post and packing 3d. each. 
1,000- 


67 RALEIGH AVENUE, 


POST ORDERS ONLY 


MAINS DROPPERS 


.2 amp. 1,000 ohms, tapped 900 
ohms. 1/9. 


2 amp. 717 ohms, tapped 100 
ohms. 6. 


amp. 520 ohms 


PY 16 each. 


WAVE CHANGE 
SWITCHES 


3-pole 2-way, 1/2. 
4-pole 4-way and 4-pole 3-way, 


|-pole 12-way, 2/6, 

3-pole 12-way, 4/€. 

5-pole 2-way midget, 1/9. 
Post and packing 3d. each. 


TELEVISION MASKS 


White Rubber. 
10/6. 


tapped 


Yin. with glass, 


page Rubber. !2in. with glass: 
15/-, plus |/- post and pecking. 


DUE To A 
LARGE PURCHASE OF 


MANUFACTURERS’ 
SURPLUS 


WE ARE ABLE TO OFFER 
THE FOLLOWING -— 


Heater transformer fully inter 
leaved and Sr and 
guaranteed. 6.3 1 amp. 
max. input 220/240 volts. 3/6" 
post paid. 4 


Mains transformer input 


200-250 v. H.T. 280v. 4v. 3amp. 4v. 3 amp. and 3 valves, 


Post paid. 


od. 


Back plate, two supporting brackets: 


£1 1s. 


and transformer cut-out, size I3finx6in.x2in. with 


THIS MONTH'S OUTSTANDING OFFER 
CONSTRUCTOR’S PARCEL, comprising chassis with 


V.H. 


scale size 7in. x Sin. 
2 Octal H.F. pentodes, and | output valve, all ex-Govt. 


drive drum, pointer and spindle. 


HAYES, 


WIRELESS WoRLD 


WHY VIEW IN THE DARK? 
ELIMINATE EYE STRAIN. 


Filters. Qin., 13/6. 
10in., 1§/-. 12in., 21/-. 


Filter Lens Qin. or 
10in. Price 50/-. 
Post free. Filters sup- 
plied on your approval 
for 7 days. Money re- 
funded if dissatisfied. 


AUTO TRANS- 
FORMER. Type AT/2 
70 watts. Voltages: 100, 
110, 130 and 240. Step 
LASKY's 

RICE 7/11 
Postage 1/- extra. 
VA26 PHOTO ELEC- 
TRIC CELLS. Re- 
quires 100 volts D.C. 
or peak A.C. to func- 


Brand new and 
LASKY’S 


12/ 
931A Photo electric cell 
with 9 stage multiplier. 
Suitable for telephoto 
and low light experi- 
mental work. BRAND 
NEW AND GUARAN- 
TEED. Full data and 
details supplied with 
each cell. LASKY’S 


DE LUXE TELEVISION 
CABINETS. For 9, 10 or 12in. 
cathode ray tubes. Beauriful figured 
medium walnut finish, with high 
polish. Fitted with shelf for receiver, 
glass, speaker baffle and fret, rear tube 
Protector, and castors for easy move- 
ment. Undrilled. eet as 25 
. . zef- 

pom :. —— £8. 10.0 a Crystal Diodes. 


Y's 
PRICE, each. 3/6 


Outside dimensions oi cabinet: 
164° x 163 32” high. 


COMMUNICATIONS RECEIVER. TYPE P.C.R. By Philips. Perfect condition. Aerial 
tested before despatch. 6 valve superhet circuit: R.F., F.C., two LF.a, D.D.T., 
pentode output. Frequency eoverage: 16-50 mtrs. ; 200-550 mtra, ; 800-2,500 mtre. 
Fitted tp meta! case, black crackle Gniah, with built-in loudspeaker. Fly wheel tuning. 
May be used with any suitakle power pack. Supplied complete with 6 brand new 
Mullard valves: 3 EF39; 1 BCH35 ; | BBC33 ; 1 BL32. 


tasky’s PRICE £10 . 10. O carriage 10/- extra 
Power pack for P.O.R. Reesiver. 12 voit 
LASKY’s PRICE 39/6 Carriage §/- extra. 


EX. A.M. RECEIVER TYPE R1132A. BRAND NEW AND UNUSED. IN MAKER'S 
ORIGINAL WOUD CASE. High frequency receiver. 100-124 Mc/s, Contains 11 
vaives: ope VR65. ene VEG, four VRS4, two VR54, one 635, one VS70 (voltage 
stabiliser), one VE5S7. Large tuning scale, with slow motion drive. 6-5 m/a. tuning 
meter, K.P. and L.?., gain eontrula, jack sockets fur line and ‘phone. Totally enclosed 
in metal case, grey enamelled, with plated handles. Size: 18in, x l0in. x Liin. 
Weight packed 54lb 

Supplied with circuit and calibration chart. 


LasKy’s PRICE 99/6 carriage 10/eextra 


Ls... VALVK AND CIRCUIT ANALYSER. BRAND NEW. Write for copy of ful! 
details dealing witb Unis analyser. 


asky’s PRICE £10 . 19 . G carriage 10/- extra. 


RECEIVER UNITS TYPE 25 
The receiver section of the 
TRIM equipment. Easily 
converted to an all-wave re 
ceiver 6 valve auperhet. Valve 
line up : two BF, two EP29 
one EKS2, one BBCs3. Pu 
details and circuits eupplie 
free with each receiver 


Lasky’s Price 22/6 
SPECIALLY SELECTED 
UNITS 


PRICE / 
RECEIVER 25. LESS 
VALVBS. 6 
Price 
All units 2/6 extra for carriage 


RADAR INDICATOR UNITS 
TYPE 1620. BRAND NEW 
IN MAKERS ORIGINAL 
WOOD CASE, Contains 2 
cathode ray tnbea, one din. 
VCR517 and one Zin. VCR139. 
Also the following valves :— 
three SP61, one 6J5, three 
BA50, one Dil. Dozens of 
components, coile, resistances, 
condensers, seven pot/ meters, 
ete. Enclosed in metal case, 
size 12in. =x Qin. x 19in. 


Weight 40ib. 

LASKY’S PRICE 79 6 
The 162C Indicator. Less the 
VCR130, 


Carriage 7/6 extra. 
95.6 


LASKY’S PRICE 
Carriage 7 § extra. 


EX-A.M. COMMUNICATION RECEIVER TYPE R1155. 


BRAND NEW IN WOOD 
TRANSIT CASE. Aerial tested 


600 ke/s: 500- 
75 ke/e. 


Carriage (in wood 


Full modification data and 
details supplied free 
with each receiver 
Power pack and output stage for the R1155, as described tn the modification tn- 
structions. Fully assembled, and supplied with output valve and rectifier. In black 
enamelled case ready for use. 


LasKy’s Price 79/6 carriage 5/- extra 


LASKYS RADIO 


370 HARROW ROAD. PADDINGTON, LONDON, W.9 


(Opposite Paddington Hospital) 


Telephones : CUNningham 1979 and 7214 


Hours: Mon. to Sat. 9.30 a.m. to 6 p.m., Thurs. half day 1 p.m. Send a 2$d. stamp with your name and address (in 
block letters please) for a copy of our current stock list, giving details of our supplies of new manufacturers’ surplus 
equipment and ex-Government radio, radar and valves, etc. 


JANUARY, 1951 


January, 1951 


WIRELESS WoRLD 


For Quality Bargains Aliways= 
Best Buy at BRITAIN'S 


COMMUNICATIONS RECEIVER Type 
RIISS. Now world renowned as one of the 
finest receivers obtainable. For those not 
familiar with the set we can supply an authori- 
tative “‘ Wireless World ”’ circuit and des- 
criptive leaflet at 9d., post free. All our re- 
ceivers are air-tested before despatch and 
are supplied complete with 10 valves Any 
receiver gladly demonstrated to callers. 
The price is £9/10/-, and for an additi 


RECEIVER 3547. Contains |S of EFSO, | 
of VRS6 (EF36), | of VRSS (EBC33), 2 of 
VRII6, 3 of VRS4 (EB34), | of VR92 (EASO), 
AND A 45 Mcjs “Pye” STRIP ; also in- 
cluded are |! pot’meters, a motor with gear 
box, relays and numerous other smal! com- 
ponents all mounted on an extremely useful 
chassis. BRAND NEW IN TRANSIT BOXES. 
Only £5/19/6, carriage paid to your door. 


10/- che set is despatched in maker's transit 
case. IN BRAND NEW CONDITION. 


a. sy MAINS POWER PACK/OUTPUT 
AGE. Made for the RII55 and enables 

me receiver to be operated direct from A. 

mains. Just plugin! £€3/10/-, carriage paid. 


RECEIVER R28/ARCS. Frequency coverage 
100-156Mc/s. Valveline-up :40f717A mushroom 
types, 3 of 12SH7 metal, 2 of 12SL7 GT and one 
12A6 metal. Complete with tuning motor. Very 
useful for conversion to 2 metres. BRAND 
NEW and BOXED. Only 37/6, carriage paid. 


SHIPPING AND TOP BAND. Listeners 
to these bands will be pleased to hear that we 
can now offer a Command Set with a frequency 
coverage of 1.5-3 Mc/s. (100-200metres). These 
have exactly the same specification as the other 
types of Command Receivers advertised below, 
and are supplied complete with circuit diagram. 
The price is 59/6, post paid. In brand new 
condition and contained in black crackle cases. 


COMMAND RECEIVER TYPE BC454. A6- 
valve superhet covering 3-6 Mc/s. Valve line-up: 
3 of 12SK7, | of 12K8, | of 12SR7, | of 12A6— 
allmetalvaives. 1.F. value 1415S Kc/s. INBRAND 
NEW CONDITION. Circuit diagram supplied. 
Only 45/-, carriage paid. 


COMMAND RECEIVER TYPE 8C455. 
Frequency range of this type is 6-9 Mc/s. and the 
specification is exactly the same as the BC454 
above. The price complete with circuit is 
55/-. in brand new condition and contained in 
black crackle cases 


RECEIVER TYPE 21. A battery operated 
superhet receiver covering 4.2-7.5 Mc/s and 19-31 
Mc/s. Operates as a double superhet on the 10 
metre band. Complete with nine 2 v. valves and 
circuit diagram. Innew condition. 45/-, carriage 
paid. 


6V VIBRATOR PACK. Suitable for use with the 
above set. Output 150 v.at40 mA fully smoothed 
and rectified. Circuit diagram supplied. Cheap 
at 17/6, post free. 


RECEIVER TYPE 18. A 4-valve battery super- 
het receiver. Uses standard iron cored 465 Ke/s. 
1.F. Transformers. Complete with all valves. 
Frequency range 6-9 Mc/s. Circuit diagram pro- 
vided. BRAND NEW. A bargain at 17/6, 


OSMOR COIL PACK. Type “B”’ pack is most 
suited for use with the 18 set. Wavebands : 
15-50 : 190-560; 800-2,000 metres. Convert this 
set into a 3 waveband superhet! Price €2/5/10. 
This is che coil pack for the job 


OSMOR COIL PACK TYPE “QQ.” This is 
the pack for use in conjunction with our 25/73 
(TRI196) Receiver. Covers the long, medium and 
short wavebands : 190-520 metres, 800-2,000 
metres, 15-50 metres. Price 40/4, post free. 


MODULATOR TYPE 169. Con- 
tains | of SU4G, | of EFSO, 3 small 
neons, | Klystron, | of CV85 (trig- 
geron), 2 long metal rectifiers, 
resistors, condensers, etc., all 
housed in a handsome metal case. 
Packed brand new in transit cases 
for the ridiculous price of 22/6, 
carriage paid. 


RECEIVER TYPE 159. Valve line-up: | of 
CV66 (grounded grid triode), | of EEFSO, | of 
VR6S (SP6!1), | of VR92Z (EASO), smal! impulse 
motor, all in case size 84 x 4x 6}in. 12/6, post 
paid. 

RECEIVER RI355. As recommended by the 
authors of “‘ Inexpensive Television.”’ In new 
condition but slightly store soiled. Complete 
with valves. 49/6, carriage paid. 


RECEIVER UNIT 25/73 (TRI196). Valve line- 
up : 2 of EF36, 2 of EF39, | of EK32 and an EBC33. 
Easily and rapidly converted to a very fine super- 
het receiver (see ‘‘ Radio Constructor *’ Novem- 

r 1950). Supplied complete with circuit and 
conversion data. Few only in perfect condition 
and offered at 25/-, post paid. 


OSCILLATOR TYPE 217. Contains 2 of EF5O, 
2 micropack condensers 25 mfd. 25 v., heavy 
duty resistors, 3 relays, 3 pot’meters, etc. A 
small unit with a large content at less than the 
price of the two EF50s. NEW AND BOXED. 
14/6, post paid. 


45 Mc/s. “PYE” STRIP. A ready made 
vision receiver ! (London frequency). Uses 
6 of EF50 and an EASO. Complete circuit 
data provided. In brand new condition. 
Less valves, 39/6, with all valves, 62/6. 


TV PRE-AMP. Smal! size and complete 
with 2 of EFSO. Easily altered to tune to 
London or Birmingham frequencies. Only 
14/6, post paid. 


AMPLIFIER TYPE 127. A smal! class ““B” 
amplifier complete with Cossor 220B valve and 
transformer. With circuit. Only 8/6, post paid. 


AMPLIFIERS. Marconi type 6. Gives 
5 watts output. Uses 2 of PX25 and 
an MHL4. r rack mounting. Com- 
pletely enclosed in case size 17} x 16} x 
10jin. Complete with heavy duty power 
ny for 200-250 volts 50 c/s A.C. Mains. 
he anode current of the P X25 is moni- 
tored by means of built-in 2iin. panel 
mounting meter. New condition. Sup- 
plied less valves. Only 50/-, carriage 
paid. Don’t miss this very special bargain 
offer. 


RECEIVER TYPE 3I70A. A i5S-vaive 
receiver which will easily modify for 
television. 
Birmingham as it is a superhet and al- 
most identical to the R3084. Contains 
8 of EFSO, 2 of CV66. 
HVR2, | of R3, | of EASO, 
Brand new in original transit cases and 
sold for less chan the price of the valves. 
59/6, plus 7/6 carriage 


INDICATOR UNIT I16H. Brand new and 
contsined in manufacturers’ original wooden 
crate. A more up-to-date version of the famous 
6A. Contents include a VCR97 tube, 4 of EFSO, 
3 of EB34 and very many other useful components. 
Priced at only 79/6, plus 7/6 carriage. 


AMPLIFIER UNIT TYPE 18/165. 
compact equipment incorporating the follow- 
ing valves : 2 of EF36, | of EBC33, and 2 EL32 
included are microphone transformers, inter- 
valve transformers, numerous condensers and 
resistances, etc. Are you looking for something 
to ‘‘ break down’? Then here's your chance 
An experimenter’s gold mine for only 22/6, 
post paid. 


A neat and 


Particularly suitable for 


| of ECS2, 1 o 
1 of Cvi8s. 


Shop Hours : 


9-6 p.m. (9-1 p.m. Thursday) 


SCP! C.R. TUBES. Limited number only 
Brand new and boxed. 25/-, carriage paid. 
PACKARD-BELL PRE-AMP. Brand new and 
omplete with 2 valves. 12/6, pest paid. 

CUMULATORS. Heavy duty 6 v. type 
Size 12 x 9 x Jin. 
ampere hours. 
at 


CRYSTAL MULTIPLIERS. By Wilcox Gray 
Frequency range 2-20 Mc/s. Packed brand new 
in wooden boxes and complete with 2 type 807 
valves, instruction books, spares, etc. 39/6, plus 
3/6 carriage. 


HOOVER ROTARY TRANSFORMER TYPE 
31. Input 12 y. output 250v. 125 mA. Brand 
new condition. Ideal for the Command Receivers 
advertised by us on this page, car radios, etc 
14/6, post paid. 


BRAND NEW. Capacity 85 
In teak case. Exceptional value 


MOTORS 
ROTARY POWER UNIT 104. 
size 8 x 44 x 6hin. 


In metal case 
input 12 v. D.C., output 
250 v. 65 mA D.C. and 6.5 v. 24 amps. D.C. In 
new condition. Only 7/6, post paid. 

BLOWER MOTORS. for operation from !2 
or 24 v. A.C./D.C. but will run from mains when 
ficted with suitable dropper resistance. Has many 
uses—ventilation purposes, hair dryer, etc. 
AS NEW. Only 12/6, post free. We also offer a 
smaller Fone oo for operation on 24 v. only— 
at 6/6, 

SMALL .7) a “MOTOR. Complete with gear 
box. A.C./D.C. operation. Will also work on 
12 v. About 140 co | double reduction drive 
giving very high torque at slow speeds. New 
condition. Only 12/6, post paid. 


TRANSFORMERS 

HEAVY DUTY ADMIRALTY TYPE. 230 v 
50 cps. input. Output v. at 340 mA 
4v.4a.CT New and boxed. Only 22/6, plus 
3/6 carriage. 

MAINS TRANSFORMERS. 350-0-350 
80 mA, 6.3 v. tapped 4 v. at 3 amps, 5 v. tapped 
4 v. at 2 amps. Top chassis mounting. Fully 
guaranteed. 18/6, plus 9d. postage 280-0-256 
v. 130 mA,6.3 v. at6amps.,5v.at3 amps. Fully 
shrouded top —_ L eatin A quality job. 
Guaranteed. 

E.H.T. TRANSFORMER, For VCR9I7 or 
VCRSI7 tubes. 2,000 v., 4 v. for tube heacer and 
4 v. tapped at 2 v. for E.H.T. rectifier. Only 30/-. 


COMPONENT MART 
LOUDSPEAKERS. Plessey !0in. P.M. type 
ALNI magnet. ideal for TV. Brand new and 
boxed. 17/6, post paid. 

CHOKES. 6 Henrys, 70 mA, 140 ohms, 3/6. 
20 Henrys, 80 mA, 350 ohms, 6/6. 3 Henrys 
200 mA, 4/-. 20 Henrys 250 mA, 150 ohms, 
10/6. Note : Add 9d. post, ina for each choke 
METERS. A.C. voltmeter 0-1 v. Thermo- 
couple. 2jin. dial. In bakelice case size 4 x 4 x 2 
“ay 12/6. Pocket voltmeter, 0-250 v. and 0-i5 

10/-. 0-20 Voltmeter, 2in. dial, 4/9. stoee 
Piease add 6d. post/packing on each mete 
G.E.C. ANSBRIDGE CONDEN SERS. 4 
mfd 730" v. wkg. All brand new. 6 for 10/6 
post paid 

PUBLICATIONS 

THE “EASYBUILT” TELEVISOR. Com- 
plete details of a full size magnetic televisor 
Comprehensive instructions, wiring diagrams 
etc A mine of information. Only 2/6, post free 

‘ INEXPENSIVE TELEVISION " DATA 
BOOKLET No. 4, Fully revised and brought 
up to date. Describes the 45 Mc/s “ Pye "’ Strip 
as well as che Ri355 and other well known govern 
ment surplus units. 2/6, post free. 
Full range of vaives, C.R. tubes, Components 
in huge variety, all at very attractive prices 
yd odd items at ridiculous prices for 
callers 
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R3S64 RECEIVERS. Absolutely brand new, in sealed manufacturers’ 
packing cases. Incorporating !5 valves type EFSO, 2 of SP6!, EF36, 
EBC33, 3 of EB34. Complete 45 mc/s. |.F. Scrip, motor dial and drive, 
pots, etc.,etc., £6 only, plus 10/- packing and carriage. Whilst they last ! 
= R.A.F, INDICATOR UNIT TYPE 62. Containing VCR-97 
with mu-metal screen ; Xtal Unit and valves 16/VR65 (SP6!), 
r vRS4 (EB34), 2 hireng (EAS5O), etc., etc., two deck chassis in meta! 
case. 18x 18} x Iltin. New condition. 67/6 each. Plus 7/6 packing 
and carriage. 
BAKELITE RECEIVER CABINETS. An extremely advantageous 
purchase, enables us to offer the following :—Attractive brown bakelite 
cabinet, size |Sin. x 8zin. highx7}in. deep, complete with chassis 
drilled for standard five-valve superhet, back, 3-wave glass dial and back 
plate. Chassis and cabinet are designed for 6}$in. speaker, and al! 
standard components. Price complete is 25/- only. Limited quantity. 
WAVE-FORM GENERATOR TYPE 344. Ex. A.M. Including 
6 SPol, 4 EF36, 2 EB34 and one CVII6. Also relays, transformers, 
pots., condensers and resistors. The whole contained in metal box 
size Iitin.x 11 x8 In clean condition, an absolute bargain at 25/-, 
plus 3/6 packing and carriage. 
A.M, UNIT TYPE 159. Comprising EF50, RL37, SP6! and EASO. 
Coils, relay, and many condensers and) resistors. The whole in metal 
box, Shin. x 64in. x 32in. New. A bargain at 15/-, carriage paid. 
SPECIAL gg oy Brand new H 4/200 E.H.T. pencil rectifiers, 
2,400 v. 3 m/a., only 15/- each. Also RECTIFIERS. 150 (new, ex- 
Gove.), 7/6 each. estinghouse 36 EHT 35, 17/4; 36 EHT 100, 26/6. 
SLIDER POTS. As used in all the latest T/V sets. A bank of four, 
comprising 2 or 10K, 100 ohm and 500 ohm. Only 6/- the set. Easily 
split up. 
MIDGET .0005 mfd. TWO-GANG TUNING CONDENSER. 
Size only 23in. x I2in. x Ifin. Capacity guaranteed, standard length 
tin. spindle, complete with mounting, bracket, less trimmers, 6/6, or 
complete with “ built-in’ trimmers, 7/6. Each plus 6d. post. 
RECEIVER TYPE 21. The receiver portion of the W/S 21 operating 
from 4.2-7.5 Mc/s. Double superhet from 18-30 Mc/s. Incorporating 
B.F.O. and crash limiter. Valve line-dp 7-ARPI2 (VP23) and 2-AR8 
(HL23DD). Absolutely brand new, complete with circuit. Only 45/- 
complete. Vibrator Power Unit for above, brand new, 17/6 only. 
1.F. TRANSFORMERS. Manufacturer's surplus. Iren-cored. 
465 ke/s. Size 4in. x lyin. x I}in. Per pair 8/6 whilst they last. 
FREQUENCY CONTROL CRYSTALS. By American G.E. Co.— 
Octal base fixing. Following frequencies only : 2,500 ke/s, 3,500 kes, 
4,600 kc/s., 6,200 ke’s., 8,000 kc/s.—at only each 7/6. New Condition, 
SPECIAL COIL PACK OFFER. Limited quantity of brand new 
manufacturers’ surplus, 3-wave-band, superhet coil packs. lron-cored. 
Size 4in. x 3fin. x Zin. deep. Complete with circuit, a bargain at 25/- 
only. 
SPECIAL VALUE IN MAINS TRANSFORMERS. 250-0-250. 
90 m/a6.3 v.3a.,5 v. 2a., half shrouded, drop through type. Electro- 
static screen. Price 15/- only, plus 9d. post. Limited quantity. 
RECEIVER TYPE 25. The receiver portion of the T/R 1196. Covers 
4.3-6.7 Mc/s., and makes an idea! basis for an all-wave receiver, as per 
** Practical Wirele: ess," August, 1949, issue. Complete with valves, 
types EF36 (2), EF39 (2), EK32 and EBC33. Supplied complete with 
necessary conversion data for home use. Only 6. Chassis only, 8/6, 
“ DENCO"’ ALIGNMENT OSCILLATOR D.A.O.1. This unit 
provides a modulated signal for the alignment of I.F. amplifiers and 
associated circuits. The two standard _ neers ol of 465 ke/s. and 
1,600 kc/s. are selected at the turn of aswitch. All supplies are derived 
from one U.10 cell and one 1289 battery inside the unit. Consumption 
of 50 mA., single valve type DL92 is used. Dimensions of case : width 
3gin., depth Zzia., height 4Jfin. Price only 39/6, post free. 
931A. PHOTO-CELL MULTIPLIER AMPLIFIER UNIT COM- 
PLETE. incorporating 931A photo-cell, 2 valves type 6AC7, 6AG7, 
etc.,etc. Can be adapted for use in window lighting, warning systems, 
locating foreign bodies in liquids, flaws in textiles, burglar alarms, 
circuit switching by relays, etc., etc. Panel size 92in. x 3fin. Circuit 
diagram not available. Price 45/- complete, post free. 
R3SISI.F.STRIP. A complete |.F. Unit, comprising 6 SP61 I.F. Stages, 
tuned to 13.5 Mc/s., | EASO diode detector, and | EF36 or EF39 outr-it 
or video stage. A ‘few modifications only are required to adapt tnis 
unit, which will give pictures of extremely good quality. Price, com- 
plete with valves, and foolproof modification instructions, is 45/-, 
plus 5/- carriage and packing. Limited quantity only. 


Send stamp for current Component List-- 
Probably the most comprehensive in the trade 


5, HARROW ROAD, LONDON, W.2 


PADdington 1008/9 and 040i 


JANUARY, 1951 


OUTSTANDING OFFERS FOR THE 
DISCERNING AMATEUR 


R.C.A. ET-4336B COMMUNICATIONS TRANS- 
MITTER, 2-20 mcs. Height 57in., width |7in., depth 
24in., 9 valves: 4/866, 2/805, 2/813, 1/807. New. 
Comprehensive booklet and photographs available on 
loan against deposit of £1 returnable. Crated and 
carriage paid, £60 each. 

Q MAX B4/40 TRANSMITTER. Listed £75. Shop- 
soiled only £50. Full details on request. 

1155 RECEIVERS. New Condition in transit cases, com- 
plete with valves. Without a blemish. Aerial tested, 
£9/10/-, plus 7/6 carriage. 

R107. The well-known an Communications receiver. 
Few only, £12/10/-, carr. paid 

CANADIAN NO. 58 TRANS RECEIVERS, 33-50 
metres, complete with mikes, phones and 2 batteries 
(| spare). Each complete unit, 10 gns. Guaranteed 
brand-new. 

1185S POWER PACK AND OUTPUT STAGE 
(U50 and KT6!) to ‘‘Wireless World” specification, in neat 
black crackle case size |2in. x 8in. x 5in., with Sin. LS. 
built-in. Just plug into 1155 and set is instantly all A.C. 
operated without any modifications. Price £5/19/6, plus 
3/6 carriage. 

RECEIVER TYPE 25. Covers 4.3-6.7 mcs. Makes 
an ideal basis for an all wave receiver. Complete with 
valves EF36 (2), EF39 (2), EK32 and EBC33. Brand New 
Condition. Supplied with necessary conversion data for 
home use. Price 21/- Carriage 1/6. 

TELEVISION PRE- AMPLIFIERS. Makes a blur into 
a clear picture. Really sensitive. Fitted with EFSO. 
Very compact. Power requirements 6-3 v. L.T. and 
200/250 H.T. Ready for instant use. No modifications. 
State for London or Birmingham. Price 15/-, plus 1/- 
post and packing. A snip 

TU6B JPuning Unies. 3000, 4500 kc/s, less outer case. 
New condition, 10/-, carriage 1/6. 

BC306 Aerial Tuning Units, ceramic switch, slow 
motion drive, etc. Size I6in. x 8in. x 8in. Brand-new 
in cartons. The last few dozen. 10/- each, carriage 1/6. 
12-volt Car Radio. Comprises an ex-Govt. 6-valve 
Command receiver expertly modified to tune medium 
wave band. Complete with separate Sin. loudspeaker. 
Excellent performance (definitely not available for 
6 volts), price €5/10/-, carr. paid. 

P.M. Loudspeakers. Best makes : 8in., 13/6, post I/- ; 
Public Address LOUDSPEAKER Cabinets. Fitted 
with Carrying Handle. Grey Enamel Finish. Speaker 
aperture 7in. Size |8in. sq. x 8in. deep. ‘eather Handle. 
Price 21/- carriage 3/6. 

PAMPHONIC PA LOUDSPEAKERS. |0in. high 
flux unit. Handsome, Maroon Cellulose, Metal Cabinet, 
20 x 9x 13in. Impedance 3 ohms. Brand-new. In cartons. 
Not surplus. Less than half price, 55/-, carr. paid. 
Command Receiver Triple Controllers. Brand-new, 
in cartons, 8/6 post paid. 

Medium Wave Coils for converting BC453/4/5 to MW., 
10/- each. State which required. Tuning spindle and 
knob for same, 2/6. EFS0 ceramic valve holders, 5/- doz. 
(minimum). Morse keys, new, ex-Govt., brass, fine job, 
3/6, post 6d. 

AMPLION CRYSTAL PICK-UPS, brand-new, in 
cartons, 26/9, post paid. Type 25 receiver, with 6-6 v. 
valves, 22/6, carr. paid. NEW 

CONDENSERS, waxed tubular. 50 for 10/-, 25 of 
-1 1000 v. and 25 of 25 mfd. 500 v. 


Above are precise and honest descriptions. Enquiries 
must be accornpunied by 24d. stamp. 
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Moving Coil Speakers. All new 2/3 ohms P.M., Sin., 11/6; 
Rola 1 ; 4in., 18/+ ; Sin. 10'- ; (with Trans. 1 8; 
ph 116 ; Sin. 12/6 and 17/- (with Trans., 1 3 

in. 23/6 ; 12in. Travox 39/6 and Celesticn 15 ° 


Potentiometers. New Centralab 10K, 25K, 
50K, 100K, 4. }, 1 and 2 meg. 9, with 


witch, 3 
switch 6/-. = ype 2/6. Sadget with switch, 
i, j and 1 meg., 6/- 


= 5K, 


Surplus Potentiometers. ap standard size with extended 
spindles: 5K, 10K, 15K, 2¢ 25K, 50K, 100K, 
250K, 500K, 750K, 1 meg., 2/- each. 


Coils. Denco Maxi“ Q” High “ Q” with miniature size 
Litz wound on Polystyrene Formers with adjustable 
Iron Dust Cores. rial, H.P., or Oscillator for 465 k/c 
or 1.6 m/c. Range covers all wavebande from 3.6 to 
2,000 metres. Wiring diagram. Prices : Chassis Mount- 
ing, 3/9 (with React. 4/9) Octal fitting pin base, 
4/- (with React., §/-). T.R.F. Matched pair 


itput Trans’ 

ratio 60-1, 

eee aod Long Waves, 66 =e Weymouth T.R.F 
d 


ratio 


13 watts and suits P.X.4s, 
Multi-ratio, 5/6 watts, 10 6. 


mouth ee ljin, x § dia, Iron Core, Aerial, HF 
or Osc pach. 


LP. os es. 
25 


Electrolytic Condensers. B.E.C. Midget Can Tubular, 
450 v. (fin. fin. dia.), 2/6 ; 8-8 mfd. 450 v 
lin. dia.), 4/-; 16-8 mfd. 450 v. lfin. x 
; 32 mid 450 v., 5/- ; 16- 16 mfd. 450 
;, Dubitier ** Drilitic ” Card 
3/6; mfd. 500 v., 4/- 
i: B.. Can, standard size, 8 mfd. 
3/9 5 8-8 mid, 500 v., 5/-; 16 mfd. 500 v., 
4 ; 16-16 mfd. 500 v., 32 mfd. 500 v., 3 : 
All Sew Stock. Dubilier mica 001 mfd. 5,000 v .2/e. in. x sin. 


20 bny 
120 mA., 8'6. 


Aiens nium Chassis. 


. 500 ¥ 


meo LF. Liner or - turer's surplus fin 

1.4 m/c LP. channels. Pre-taned circuits, battery opera- Donen ieee: Cleon, 400 Eh 

ted and completely self-contained. Price 42/- (incl . a aaie Wr 

: ‘tin., 166 pair 

P.T 20/- pr 
3iin. x4 84., 10/+ pair 


Meter Rectifiers. 
1mA., 10/6 ;5 mA, 4 


accurately 


Coil Packs. Osmor Midget Soll Fok. Size 
liin. covering 8. M. and L. Wa 
Formers with saleuiabts 
Neient performance Factory 

» including full _Cireuits for Superhet 
33 j-. Plus Weymouth — Rectifiers. 
2hin. « 1 fin. covering 8.M.L. W Bands, : 
employing Matched Iron Cored Coils on each 


Polystyrene 


H.T 


Wearite superhet Type 705 and 706, *:,.Wave Bridge paeees i seer Charging or Models 
196 ; 6 or 12 v 
23.6. 


2, 4o0r6v., 
6 or 12 v. 
12 or 24 v 


. covering two Bhort Wave — 
Wavebands 

All of 
Pa: iding and 


3 amps., 

3 amps., 
« 3 

s inc lade Suinching 


up to 5 amps rating 


former— Stern's. Midget Ijin 

3/9 ‘or ratio 90-1, 3/9 

(over 12 ratios, some ©.T 

Stern's Heavy Duty Multi-ratio, all C d, 0 ndles 
6 


Midget 10 henry 250 ohm 40 mA. 36 
20 hn 0 ohm 60 mA. 6 ha 

100 ~ANe 119; 5 hny 

250 ohm 120 mA., 1 


50 ohm 2% 


Substantially 


x 3} in | 8/6. 


lining-up 465 ke/s, or > Transformer, sighs New well-known manufac 


Westinghouse $50 micro amp. 
9 


50 v. 100 mA, 7/6 


Variable Resistor to contro! charging (or 
136 


Charcer Transformers. Suitable for use with preceding 
Rectifiers. Each has input of ~ volts. Outputs 
(a) 24 volte tapped 15 v., 9 ¥ 


220; 

23'9 ;: (c) 15 volts tapped 9 

12 volte, 1) amps, 11/3; 

6 amps., 21/6 ; 15 volta TAA Ov. at ty" 
A Battery Charger Wiring Diagram is inclu nd = 
parchase of Charger Transformer and Rectifier. 


NEW SURPLUS'! FOSTER TRANSFORMERS. PRI- 
_ 230 VOLTS. SECONDARY 12 VOLTS 9 AMPS. 


Filament Tran: stormer. po 2 olta, ottputs 6.5 v. 

7, 6: Input 200 1250 v., 
«c.T.) 1} a 2 amp. 6.3 v. 2 amp 

19 6 input 4 230 v eae 3 v.(C.T. 4amp., 16/6. 


Westinghouse Rectifiers. (a) H.T.51. Rated 350-0-350 
volts 100 m/a., 35/-; (b) H.T.52 Rated 350-0-850 v., 
200 m’a., » B76 i H.T53 Rated 500-0-500 v., 

q Be? ha 16H.T .56, 17/9 ; (e) iy 
ptm 36E.HLT.35 Rated 2.5 kV, 
Pulse rating 


% fin. x lin. 
Stern's Multi 
86. 


61As, etc, Rola 


00 ohm ns Transformers. All New Stock with Primaries 

: apel tor 200 TY Veltsa. Secondaries (a) 250- aes 
250 ohm volt, 80 m/a., 6.3 v. (Tapped 4 v.) 4 amp and 

apped . v2 ait, 18 6 (also available vith 350- o 

B50 volt a t 18/6). (b) Stern's 350-0-35) 

(Tapped 4 v.) 4 amp. and 5 v 

350-0-350 v 
v. (Tapped 2 v.), 

. 72 6, and many to other ratings. 


50 mA 
hoy 


made cf gauge 16 


6.3 v.6amp 


Heater Auto Transformers : (a) bey gos 2vi4v.5v., 

and 6.3 volta 3 amp.. 916 ; ) v. 3 amp. to 5 v. 

amp. Reversible 6 6 ; is boo to 6.3 v. 2 amp. 
66 


ljin. Iron Core, 9) - each tevernible 


or 1.6 m/e., Lhin 
Wearite Stand Cap, 
New Surplus 465 k « 


Power Potentiometers. 
max. 6 ohme 60 watt, 
Ex-Govt. 


Tuned 
lron Core, 4in 


Bulgin adjustable slider type, 
or 14 ohms 60 watt, each. 
Rotary Adjustable 50 ohms 60 watt, §/9. 


A 4-Station Pre-eet Tuner. A complete self-contained 
anit from which any 3 Medium W/ Band and 1 Long 
W Band Stations may be pre-selected, and then 
individually selected by turn of Rotary Switch. 
Tuning Condenser required only 4 connections are 
necessary, price 40 -. 


116; 


wave 250 0 mA 
250 v. 170 mA. 13.9 


Adjustable Maias Droppers ljin. dia. 
15 amp., 1500 ohms, §/-; (b) .2 amypes., 
3 ; (ce) .3 amp. 600 ohma, §/«. 


1j amp., 116 


H 2Hin. (a) 
) amps., 23/6; 


1,000 obma, 


model speed 6 Volt Vibrator Transformers, secondary 350-0-350 volts, 
6. 


METER, 5 9 85 m/a 


Suitable 


KITS OF PARTS AND CONSTRUCTORS ASSEMBLY OUTFITS 


Assembly Instructions and Circuit to build a 
MIDGET 4-STATION “‘ PRE-SET” 
have available a complete vet of detailed Assembly Instructions, ag 
an aim, Practical Component Layout, Point-to-Point Connec ‘tions, 
idual yponent Price List, for the construction of a 4-STATION “ PRE- ‘wer 

4 Y. ALVE St P -ERHET RECEIVER 

This Set is designed to receive three chosen stations on Medium Waveband and one on 
Long Wave, each station being then selected by the turn of a Rotary Switch, no tuning 
being necessary. It is of Midget size, being Sjim. x 4fim. x Tin. high, when fully as 
sembled, and can be completely built, including Valves and Matched P.M. Speaker 
‘ur approximately £5/17/6. 
These Assembly Tnstructions are available for ]/6 (plus 3d. post), and in addition to the 
normal Wiring Diagram, they iuclude practical layouts to enable the inexperienced 
Constructor to build the Set. 


We now 
ne 4 


“MAINS or BATTERY PERSONAL KIT” 
KIT OF PARTS to build our new MIDGET 4-VALVE SUPERHE? 
NAL SET, covering MEDIUM and LONG WAVES and designed for MALNS 
or B re T ERY operation is now available 
This 2 Waveband Superhet Receiver is designed to operate on A.C. mains 200/240 volts 
or by an “ All-Dry ” Battery, either method being selected by means of a Rotary 
Switch. It is so designed that the Mains Section (size 4gin. * Ijin. * Sfin 
plied as a separate Kit, which may be added at any time. The kit therefore can be 
supplied either as an “* All-Dry " Battery Personal Set, or as a Midget Receiver for 
combined Battery /Mains operation. 
The circuit incorporates Delayed A.V.C. and Preselective Audio Feedback. A Rola 
in P.M. Speaker with generous size Output Transformer ensures excellent quality 
duction. Ready Wound Frame Aerial, Fully — L.F. Transformers, and a 
t Chassis are included. Valve line up 5 (F.0.) 1.7.4 (LF. Amp.) 
et and Audio Amp) and 3.5.4 (Output T oy 
juite easily built from the very detailed assembly instructions supplied 
ude a practical component layout, with point-to-point wiring, and a circuit 
diagram for both the Set and the Mains Unit 
(less Mains Unit), 26139. Price of COMPLETE MAINS 
DY Type B114 BATTERY, 10/3. 
Walout Finished Cabinet, size Yin. « Sfin. » 
ype and « itat - to house the combined set is available for 19 9. 
T pon COMP " EB" ASSEMBLY INSTRUCTIONS mentioned above can be supplied 


A comp - te 


)is sup- 


f the hinged-ilit 


separately + 
A Midget T. R. F. Battery Portable ** Personal’ Kit. A complete Kit of Parts to build a 
Midget 4-valve All-dry Battery Personal Set. Consists of Regenerative T F 
Circuit employing Flat Tuned Frame Aerial, with Denco Iron Dust Cored Coil, thereby 
ensuring maximum gain for Single- Tuned Stage covering Medtum Waveband 
Valve line-up: [T4 (R.F. Ampl.), [T4 (Detector), 155 (ist A.F.), and 384 (output 
Includes latest tola 3in. Moving Coli) Speaker, and a Chassis already drilled and 
consumption of only 7 mA. ensures Jong battery life. The Kit ie designed 
abinet, minimum size 6jin. x 4)ip. < Sin Detailed Building Instructions 
with Prac tical Layout and Circuit included with Kit make assembly casy. Price for 
Complete Kit, £3/ 18/9 (plus 16/7 P.T.). Suitable unzolished Cabinet 6jin. x 4jin. x 
3im., 12/9. Ever Ready B1l4 Battery, 10/3. Building Instructions, Circuit, etc 
supplied separately, 1/-. 


A Complete Kit of Parts to build a Midget “‘ All-Dry " Battery Eliminator, giving approx 
69 volte H.T. and 1.4 volte L.T. This Eliminator is suitable for any Personal Set 
requiring H.T. and L.T.voltages indicated above. The Kit is quite easily and quickly 
assembled and is housed in a Light Aluminium Case, size 4fin. = jin Siin. It 
can therefore be - eae inside most makes of Personal Sets. Price of com- 
plete Kit, 21/17 


* Wireless World ” ae A.C. Mains 2-Vaive Receiver. We can supply al! the com 
ponents, including valves and M/Coil Speaker to build this set as «pecified in the 
March issue at a total « mp f £3/5 -. Reprint of detailed assembly instructions and 
circuit supplied separa ro. 


“ Wireless World Midget A.C. Mains 3-Valve Receiver. 


Coverng Long and Medinm 
Wavebands. We can supply 


all the Components, including Drilled Chassia, Valves 
Moving Coil Speaker, etc., to build this Set, as specified in the Feb. 1950 issue at a total, 
cost of £410 -i ing a reprint of the comphete Assembly Instructions and Circuit 
(this is available separately for 94.) and Practical Components Layout with “ point- 

to-point” yections. An attractive Walnut Finished Cabinet is now available for 
this W/W oli r -V alve Set at 2] -, or it can be eupplied with a complete Dial and Drive 
Assembly which includes the late: #t Station Name Dial and Dial Escutcheon, and’a 
Combined Switch Volume Control to effect very slight modification. Inclusive price 
35,- (Dial and Drive Assembly with Switch’/V. Control supplied separately for 14) -), 


We can supply all the Components, including Valves, M/Coll Speaker, ete., to builda 
Mi A.C./D.C. Mains T.R.F. 3-Valve (Plus Meta! Rectifier) Receiver as designed and 
epecified by a popular Technical Magazine, at a total cost of £4/17/6. A reprint of 
the assembly instructions, and layout available for 9d. 


An Entirely Complete 3-Va've Amplifier Kit of Parts. 
200-250 volts. Has an output of max. 4 watts, with valve line-up 2546, 87 and U31 
A matebed 6] p. Moving Coil Speaker ix supplied. Price, including Wiring Diagram, 
75/- (or less M/Coil Speaker, 596). 


‘ELECTRONIC * VALVE VOLTMETER. We can supply the COMPLETE KIT OF 
PARTS, includ'ng the Valve, Diode and Meter, etc., to build this instrument, as 
published in the Jan. 1950 issue of “ Electronic Engineering,’ complete with a reprint 
of the wiring diagram and assembly instructions (supplied separately for Od.) at a 
total cost of 5- 


TELEVISION The “ Viewmaster ’ 
Wiring Diagram and Pra 


Operating op A.C. or D.C. mains 


Televisor, awembly instructione showing 
ical Component Layout available for §/-. We have the 
specified Compenes ta, including the C.C.—Buigin -Morganite—W B.— Westing- 
house-—Plessey—Colvern, etc., outfits in stock. We cam supply this Televisor by the 
individual stages (as published with the-instructions) or by separate Components. 
Complete price details can be obtained on application. 


THE “EASYBUILT ” TELEVISOR. Ful! constructional data now available in book form 
shoving Wiring Diagram, Practical Component Layout and “ peint-to-point ” con- 
nect ons, make this one of the most suitable Televisors for the ae Contractor to 
build. The specified Component arv all available at very reasonable prices, enabling 
dhe set to be completely built for approx. 220— £23 including valves but exctuding 

}.R.T. Price for complete Manual! 2/6. 


*® Send 3d. stamp for our NEW STOCK LIST, showing many KITS OF PARTS for Sets and Battery Chargers and 


“hundreds "' of Wireless Components. 


When ordering please nciude postage and packing. 


STERN RADIO LTD., 109 and 115 FLEET STREET, E.C.4 


Telephone : CENtral 5814 and 2280 
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UNIVERSITY RADIO 


Offer Guaranteed 


P.S.E, Pre-selector, built-in A.C 
power pack, 1.3/43 mcs. Com- 
plete and perfect . 

Simon Recording Amplifier, 
A.C., complete with valves, as 


Bawree, Sosssmetensasnsstes fect 
Brierley Ribbon Pick-up, with 
equaliser. As new . 
Brierley Armature Pick-up, 
with equaliser. As new 
Wilkins & Wright ‘‘Coil” 
Pick-ups, new condition 


Used Equipment at 


Cossor Double-beam Oscillo- 
scope, Type 339A, as new ...... £40 
Rotary Convertors, !2 volt D.C. 
to 230 volt A.C., 
resistarce and voltmeter. Per- 


with sliding 


Valradio Convertors, 
230 AC 50 or 75 c.p.s 
Eddystone 640 Communication 
receivers, complete and as new 


,as new 


Attractice Prices 


Australian “ Ace’’ Communi- 
cation receiver, !2 volt D.C. 
550 kes. to 18 mcs. Complete 
and perfect na 

Auto Transformers, 230 115 


50 cycle, 2.2 KVA, New a 
Sound Sales Phase invertor 
Speaker, |5 ohms, as new ‘ 
Valve Tester, U.S.A. Type 177, 
110 volt. As new 
Eddystone V.F.O. 
built-in power pack . 


230DC/ 


3.5/4 mes. 


Cossor Doubie-beam Oscillo- Gray (U.S.A.) 20 watt A.C. Rola Gi2 Energised Field, 


scope, Type 3339 Complete and 
perfect . £35 0 


Taylor resistance capacity 
bridge, as new 

Collaro RC49 Mixer 
Changers, A.C. Néw 

Advance E.j. Signal Generator, 
as new .. 

Transmitter R. 1154, in perfect 
condition . 

Pan: 20 watt Amplifier, complete 
with two Pam speakers, 200/250 
volt, A.C. As new ... 423 0 new 

Marion U.S.A. Fiux Meter, 
Brand-new ... é11 10 0 as new 


WE HAVE OTHER EQUIPMENT ARRIVING DAILY! 


and perfect . 


former. As new 


Amplifiers Ex-W.D., 
Inputs for mic. and gram .- £1010 0 


WE NEED GOOD USED EQUIPMENT URGENTLY. 


Vortexion Super 50 watt Ampli- 
fier, complete with all valves 


Connoisseur Pick-ups with trans- 
Communication Receiver, buile- 
in power pack and 
Complete with valves, 
Taylor 45A Valve Tester, as 


Taylor 658 Signal Generator, 


perfect 2,000 ohms, 15 ohm. estenaeh coil 


As new 


PLEASE SEND, BRING OR PHONE FOR 


Avo Signal Generator, as new 
- — Meter Model 70A, As 
! 
newly Meter Model SSA, as 
a2 new . 
H.R.O. Senior with one coil, 
complete with valves and crystal! 
less power pack . swaps 
Philips Communication Re- 
ceiver .|., as new, with 
A.C. power “pack ERE ST ee £14 0 
B.S.R. Ribbon Microphone on 
table stand. As new .. £10 0 


ALL 8.A.E. ENQUIRIES WELCOMED 


speaker, 
1/8 mes 


£i4 


CASH OR CHEQUE WITH ORDERS. ALL ITEMS LISTED ARE CARRIAGE PAID UP TO 50 MILES. 


22, LISLE STREET, 


*Phone GERrard 4447 and 8582. 


LEICESTER SQUARE, 


Hours 9 to 6. 


LONDON, W.C.2 


Thursdays 9 to I. 


GALPIN'S ELECTRICAL STORES 


408 HIGH STREET, LEWISHAM, LONDON, S.E.13 
RMS: CASH WITH ORDER. 


TE 
EARLY CLOSING DAY THURSDAY. 


MAINS TRANSFORMERS (New), al! 200/250 volt primaries in steps 
of 10 volts. Output 350/0/350 voles, 450 m/a.,6.3 v.8a.,6.2 v.8a.,4v. 4a., 
5 v. 4a.,62/6 each ; 500/0/450 volts 300 m/a.,6.3 v.8a., 6.3 v. 8a.,4v. 4a. 
5v 4a.,62/6each ; 500/0/500 volts, 300 m/a.,6.3 v.8a.,6.3v.8a.,6.3v.4a.. 
Sv.4a 3 v. 4a., 67/6 each ; 350/0/350 volts, 250 m/a., 6.3 v. Ba. 4v.8a 
4 v. 4a.,6.3 tapped 2 v. 2 amps. (Electronic), 57/6 each. Carr. 3/6. 
MAINS TRANSFORMERS (New), al! with 200/250 voit primaries in 
steps of 10 volts ; output 350/0/350 voles, 180 m/a.,6.3 v. 8 a.,5 v. 3 a., 
37/6 each ; 350/0/350 volts, 180 m/a..6.3 v. 4a.,5v.3a.,4v.4a., 37/6 each ; 
$00/0/500 volts, 150 m/a.,6.3 v -? nt i S v.3a.,42/6 each ; 425/0/425 
volts, 160 m/a.,6.3 v.3a.,6.3v 39/6 each. Carriage extra 1/6 
DYNAMOS BY WELL- KNOWN: MAKERS. 110 voles, | kilowatt, 
D.C. output, 2,300 r.p.m., €5/10/0 each, carriage 10/-. A.C. alternators, 
output 85 volts at 24 amps., 75 cycles, 2,300 r.p.m., €3/10/0 each. 
MAINS TRANSFORMERS, 230 volts, 50 cys., | ph. input, tapped 
output, 0,6, 12, 18 voles at 4 amps., at 17/6 each, post 1/6 ; another 230 voit 
input, 700/0/700 vo't, 70 m/amp., 12 v. | a., 4 v. 24 a., 27/6 each, post 1/6 
LARGE STUD.-TYPE VARIABLE Dimmer Resistances (unprotected), 
10 ohms, to carry 9/18 amps., . . “an carriage 5/-, small type, 10 ohms to 
carry 3 amps., 15/- each, post 

METERS EX-W.D. SURPLUS (New), 2in. scale, moving coi! 0 to 
20 volts, 6/- each, post 9d. ne M4 to 40 volts, 7/6 each. post 9d. ; 
another 0 to 10 amp., 12/6 each, post 9 

i/- SLOT ELECTRIC LIGHT CHECK METERS, 230 volts D.C., 
24 amp. load, 22/6 each, carriage 3/6; another, 5 amp. load, 30/- each 
carriage 3/6 

EX-U.S.A. HAND GENERATORS, with 3 outputs al! D.C., 415 volts 
at 110 m/amp., 6 v. 24 amp., 3 v. | a. ; these machines are as new, but 
less the winding handle, contain many — * egies and are completely 
smoothed, price to clear, 17/6 each, carriag 

EX-GOVERNMENT AUTO WOUND: TRANSFORMERS (as new), 
1,000 watts output, | 15/230 volts or vice versa, €4/10/0 each, carriage 5/- ; 
another, | ,000 watts, from 5 to 230 volts, with various tappings inclusive 
pA 150,60, 90, etc., etc., all tapping at 1,000 watts, £5/10/0 each, carriage 


PARGE RECTIFIER UNITS. Input 100/250 volts A.C., 50 cycles, 
| phase ; output 36 volts, 20 amps. D.C. Smoothed as new, weight 
24 cwt. A few only co'clear, £15/10/0, carriage forward 

DU COIN VARIABLE TARIFF ELECTRIC LIGHT Id. Is. SLOT 
METERS, al! fully guaranteed 200/250 volt A.C. —- 2 amp. load, 42/6 
each, carriage 2/6 ; 20 amp. load, 57/6 each, carriage 

SMALL SIZE CREDIT TYPE ELECTRIC M ETERS, S00! 250 volt A.C 
ma'ns, overall size 44in. x 34in. x 34in., weight 4 Ibs., io amp. load, 25/- 
post I/- ; 20 amp. load, 3@/-, post I/-: 25 amp load, 35/-, post 1/-. fully 
guaranceed electrically 


Telephone : Lee Green 0309 
Near Lewisham Hospital. 


NO C. 


.D. 
ALL GOODS SENT ON 7 DAYS APPROVAL AGAINST CASH. 


BRIDGE MEGGERS, by well-known makers, 250 volt type, complete in 
leather carrying case, as new, £12/10/0 each, carriage and packing 7/6. 


MAINS VARIABLE SLIDE RESISTANCES, protected type, by well- 
krown makers, 450 ohms., .9 amps, 22/6 each ; ditto, 1,500 ohms to carry 
45 amps, 22/6 each ; not protected, 0.4 ohms, to carry 25 amps, 10/- each ; 
14 ohms to carry 1/4 amps, 12/6 each. 

ROTARY CONVERTERS, 24 voits D.C. input, 50 volts 50 cycles, | ph. 
at 450 watts output, complete with step-up Transformer from 50 to 
230 volts, €7/10/0 each, carriage 10/-, condition as new. 

ROTARY CONVERTERS, EX-NAVAL, well-known makers, 100 volts 
D.C. input, 230 volts 50 cys. | phase at 250 watts output, capable of 100 per 
cent. overload, weight 100 Ibs., condition as new, £10/10/0 each, carr. paid. 
POWER TRANSFORMER AUTO WOUND, voltage changer tapped 
0, 110, 150, 180 and 230 volts at 1,600 watts, €5/5/0 each, carriage 3/6 ; 
aitto, 2,000 warts, £6/5/0 each, carriage 3/6 ; another tapped 0, 110, 200, 
230 volts at 350 watts, at 48/6 each, carriage 2/-. 

EXTENSION P.M. SPEAKERS. Makers, Johnson & Phillips, 34in., 
2/3 ohm., speech coil will handle 14 watts (new, boxed), 8/6 each. Rotary 
Transfermers, ex-R.A.F.,D.C. to D.C., 28 volts co 1,200 volts at 70 m/amps., 
7/6 each, carriage 1/6 

EX-R.A.F. MICROPHONE TESTERS. These contain a 2tin. scale 
0 to 450 micro-amp. meter shunted to | m/amp., calibrated 0 to 10 volts, 
moving coil, complete with | m/a rectifier, “‘ mike transformer,” etc., all 
contained in polished wood box, as new, 17/6 each. 

ELECTRIC LIGHT CHECK METERS, quarterly type, for sub-letting 
garages, apartments, etc., all fully guaranteed electrically for 200/250 volts 
A.C mains, 50 cycs., | ph., 5 amp. load, 17/6 each 10 amp. load, 20/- ; 
20 amp. load, 25/- each, 50 amp. load, 37/6 each ; 100 amp. load, 45/- each, 
carriage 2/- extra on each ; special discount of 10 per cent. on quantities 
of one dozen or more 
PRE-PAYMENT !/- SLOT ELECTRIC LIGHT CHECK METERS, 
all electrically guaranteed, 200/55C volts, 50 cycles, | ph., A.C. input, 
24 amp. load, 27/6 each ; 5 amp. load, 35/- each ; 10 amp. load, 42/6 each ; 
20 amp. load, 50/- each, carriage 2/- extra ; in quantities of one dozen or 
more a special discount of 10 per cent. 

MAINS TRANSFORMERS (New). Al! 200/250 volts yok in steps 
of 10 volts. Outputs, 0,6, 12 and 24 volts at 10/12 amps., 47/- e ; 0, 18, 
30, 36 volts at 5/6 amps., 42/6 each ; 0, 6, 12 and 24 voits at S60 amps., 
68/6 each ; 0,6, 12 and 24 volts at 5/6 amps., 35/- each. 
CONDENSERS by well-known makers (new, boxed), 2,500 mfd., 
50 v./wkg., 7/6 each. Smoothing Chokes, 3/5 Henries at 250 m/amps., as 
new, by well-known makers, weight 7 'bs., 12/6 each 


WireLess Wor_pD 75 


Recognised as the Most Reliable Valveholders 


Now in full production 
NOVAL and B7G 
Valveholders 
of all types in 4 
NYLON LOADED / 
BAKELITE {| 


B9 p-NOvVAL 


We make all types of Valveholders 


THE McMURDO INSTRUMENT CO., LTD.. VICTURIA WORKS, ASHTEAD, SURREY . ASHTEAD 3401 


! 
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QUALITY BEB°S RELIABILITY 
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(SARDNERS RaDIo?, 


SOMERFORD + CHRISTCHURCH + HANTS 
TELEPHONE: CHRISTCHURCH 1025 
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WIRELESS WORLD 


OUTSTANDING OFFERS 
FOR EXPORT ONLY 


AMERICAN RADIO & RADAR EQUIPMENT 


Our stocks comprise several hundred of each of the 
following 

RCA Transmitters ET-4336 

Transmitters-Receivers BC-611 

L.F.F. Units (BC-906, EC-1006, 1-196A 

ABK—1 to 7 

Model AN/APA-1 Aircraft Radar Repeater Indicator 
Equipment 


. 
LARGE QUANTITIES of Radio Sets & Spares 
BC-603, 624, 625, 654, 659, 683, 778, 1147, 1159, 
306 etc 

AN/TRC 1,3,4 

Traine: Directors M& 

Frequency Meters gnal Generators, Motor Gen- 
erators, Test Sets, : Units, Power Units, Supply 
Units, Inverters, Control Units, Radio Compasses, 
Bomb Computers ltage Regulators, Oscillators, 
Dynamotors, Rectif RA-34 and others); Trans 
formers, Mast an erial Equipment and Fittings 
Junction and Resistance B xes, Modification Kits and 
Spares, Terminal Boards, Sockets, Plugs, Jacks, ete 


U.S.A. Radar Equipment 


. 26 (Models 3 and 4 


for SO Series Radar Equip 


tetas Spares 


Motor Generator and Alternator Units, PPI Units 
Modulators, Voltage Stabilizers, Master Control Units 
ind Bulk Spares for 

Models : BL, BM, BN, BO, AB K SO 1,S0-2, SA, SI 
SK, SJ, SL, SM, SN, & 

APS/3, APS/13, AP , ARI, DAS 

Also SPARES FOR MOST BRITISH, RADAR 


Field Telephone Equipment 


Telephone Sets, Boom Equipment, Wire 
Airgraph & Bromide Paper 
AIRCRAFT INSTRUMENTS & ACCESSORIES 


»Engine Starters (Eclipse 
Supercharger Regulator 
opeller Balancers, Vibrators 


Oxveen Cylinders 


Over 30,000 Aviation Instruments 


lifterent types, mainly of U.S.A. manufacture new 
rl a ases incl. large antity ot 


or in a condition 


1 be supplied 


gues of our new productions sent upon request 
are available only to Foreign Govt. Depts and 
ppointed Contractors 


EXPORT ENQUIRIES ONLY TO 


BRITISH 
SAROZAL LTD. 


(Export Branch) 


1, BRISTOL HOUSE, SOUTHAMPTON ROW, LONDON, W.C.1 


Telephone: HOLborn 6763,4 5 Cables: Sorozal, London 


GOVT. SURPLUS UNUSED 


CONDENSERS 


of all types 


We can offer, FOR IMMEDIATE DELIVERY 
from very generous stocks, a wide range of 
ultra-high quality fixed paper Condensers, 
from .001 uF to 8 uF. Also STOCKS of smal! 
genuine MICA Condensers from .0000/ 
(lO pf) to .O1 uF (10,000 pf). Prices are 
exceedingly moderate. 


Enquiries are invited for manufacturers’ 
requirements, wholesale and export only 
for bulk quantities, and for scheduled 
deliveries over a period as _ required. 
Most condensers are now available for 
immediate delivery. 


Please send for our Bulletin Con 550 


CLAUDE LYONS LTD 


180, Tottenham Court Road, London, W.|! 
and 76, Oldhall Street, Liverpool 3, Lancs. 


OVERSEAS BUYERS ARE CORDIALLY INVITED TO ViSIT 
OUR WAREHOUSES, SHOWRGOMS AND LABORATORY 


. o 
G2A This Month’s G2AK 
© 
Bargains 
Ree Sa eianieaneall 
H.T. BATTERIES. 120 v., standard size and tappings. Not old 
stock. Special price, 7/6 each, plus 1/6 post 
RECEIVERS. Type |8. Cover 6-9 M/Cs, and are for battery opera- 
tion. New condition. Only 17/6 each. Phones to suit 4/6, 
MOVING COIL HEADPHONES with moving coil micro- 
phone. Price 6/-. Post I/-. Transformer to match 2/-. High 
resistance headphones, 4,000 ohms, 8/6 per pair. Post I/-. 
CABLE. /0ft. length flexible T.R.S. 3-core. Fitted with 3 
position switch and plug. 1/6, post free. 
VIBRATOR PACKS. 6 volt input. as 180 volts 50 m/a.» 
fully smoothed. Price 19/6, plus post 1/6 
TWIN RIBBON FEEDER. Heavy duty 300 ohm, Sd. per yd. 
Standard K25 300 ohm ribbon, 9d. per yd. Co-ax cable, $in. dia., 
70 ohm, 8d. per yd. jin. dia., I/- per yd. 7fc length tin. dia. 
Co-ax with Pye plug one end, 1/6, post free. All other Co-ax 
and feeder, plus '/6 post any length. 
POTENTIOMETERS. 5 watt wire-wound 20 k., 25 k., 2/-. 
500 ohm and 2,000 ohm 50 watt wire wound on 3in. dia. Ceramic 
former, 3/6 each. Carbon Type Potentiometers, 50 k., 100 k., 
1 meg., 2 meg., 1/6, 
BRAND NEW 807 VALVES. 6/- each or 4 for £1. 
AERIAL INSULATORS. Pyrex 7in. ribbed glass, 3/6 per pair 
plus !/- post 
STATION LOG BOOKS. 260 pages printed one side only 
Size Bhin. x Ilin. First class paper and bound with heavy cover 
Price 17/6, 
Carriage paid on ail orders over £1 except where stated. Please 
include small amount for orders under £ 


Please print your name and address. 


CHAS. H. YOUNG, G2AK 


All Callers to 110 DALE END, BIRMINGHAM 
Phone : CENTRAL 1635 


Mail Orders to 102 HOLLOWAY HEAD, BIRMINGHAM 
Phone: MIDLAND 3254 


JANUARY, 1951 


JANUARY, 195] WirReLess Wortp 


Leading British Name in the Field of 


LOUDSPEAKER MANUFACTURE 


’ A 12in., 15-watt High Fidelity unit with twin 
AXIOM curvilinear diaphragm (Pat. 451754). Flux 

density, 14,000 gauss; Total flux 158,000 

maxwells on a lfin. pole ; frequency coverage 

’ 40-15,000 c.p.s., free from bass modulation 
REGD TRADE MARR effects. An ideal reproducer for the record 


IN E enthusiast and connoisseur. 
vi. XIOM A 12in., 20-watt unit, also pH yey Good- 
LOUD- 4 ° mans — capeneae — cone. ux 7 
sity, 17, gauss. /ith a frequency range o! 
SPEAKERS 40-15,000 ¢.p.s., free frome sub-t permonics and 
bass m ation effects, om rings 
High Fidelity into the field of High Power 
sound reproduction. 
Please write for details 


- For use with these models 
A Bass Reflex Cabinet we recommend Goodmans 
and a corner cabinet High Fidelity Heavy 
have been specially Duty Output _Trans- 
designed for these formers. Types H.4 and 
loudspeakers and work- H.6. Nett weights, Sibs. 
ing drawings are avail- and 5ibs. 3oz. 

able 


GOODMANS INDUSTRIES LIMITED, Lancelot Road, Wembley, Middlesex. Phone WEMbley 1200 


SELECTIVE 


TRANSMISSION 
MEASURING SET 
MODEL RP 3110 


This is a precision instrument for measure- 
ments on multi-circuit coaxial cable carrier 
systems by means of a comparison with 
locally generated signals of known frequency 
and level. 


Frequency coverage : 60 Kc/s —3 Mc/s in 
7 ranges. 


Calibration accuracy : below 0°2% or 2 Ke/s 
whichever is the greater. 


Range of measurements : 


through levels + 10 db to - 61°5 db 
200 — 250 Volt, 50 ¢/s or terminated levels + 10 db to - 81°5 db 
referred to ImW in 75 ohms 


BRITISH COMMUNICATIONS CORPORATION LTD. 


GORDON AVENUE, STANMORE, MIDDX. 
Telephone : GRIMSDYKE 2266. Cables : DISC, STANMORE. 


Power supplies : 
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STILL 
THE TELEVISION 
RECEIVER THAT 
CONVERSION 


LONDON & BIRMINGHAM 
FREQUENCIES 
Uses 10 of the latest type 
miniature valves: 6AM6 
and 6AL5’s. 
VALVE LINE UP. 
6AM6. —_- and vision R.F. 


6AM6, Sound 2nd. RF. : 
6AM6. | Vision 2nd. RF 
6AM6. | Sound 3rd. RF. 


AVAILABLE ! 


SOUND/VISION 
NEEDS NO 


Size of unit : 
lin. 

These units are not ex- 
Government, but brand new 
manufacturer’s surplus. May 
be used with any type time 


10in. x 44in. x 


Se AK 


6AM6. | Vision 3rd. RF 

6AL5. Sound detector 
noise limiter. 

6ALS5. | Vision detector 


<<<ccc 


< 
sj 


LASKY’S PRICE £6 19 


base and c.r. tube. The unit 
is fully assembled and wired, 
supplied with all valves and 


6AM6. | Sound output. 


noise limiter. | 
6AM6. | Sync. pulse aspecmies. } 


Carriage 3/6 extra. 


ready for fitting. Voltages 
required: 6.3 v. at 3 amps. 


<<c 
i 


0.| 6AM6. Video output. 


Complete with all valves 


Send 6d. for a copy of the full data, circuits and photographs dealing with this unit. 


NO EXTRAS and 270 v. at 80 ma. 
SAVES—SPACE, TIME, CASH. 


Sold only at 


LASKY’S RADIO 


Telephones : CU Nningham 1979 & 


:: Mon. to Sat. 9.30 a.m. to 6 p.m. 


370 HARROW ROAD. PADDINGTON, LONDON. W.9. 


(opposite Paddington Hospital) 


Thurs. Half Day 1 p.m. 


Te 


33", 6" 
RECTANGULAR 
INSTRUMENTS 


PULLIN 


These three rectan- 
gular instruments are 
designed on symmet- 
rical lines, thus giving 
a distinctive clear 
open scale and 
pleasing appearance 
ach size available 
in all standard ranges 
The Series 65 and 36 
can be fitted witt 
dial illumination 


=p 


Series 30 


Series 35 


Series 65 


MEASURING INSTRUMENTS (PULLIN) LTD. 


Electrin Works, Winchester Street, Acton, London, W.3 
Telephone ACOrn 4651/3 & 4995 


PRATTS RADIO 
1070 Harrow Road, London, N.W.10 


Nr. SCRUBBS LANE: Tel. LADbroke 1734 


AMPLIFIERS. College gen- 
eral purpose units. Model 
ACIGE |0 watt 4 valve unit. 
Neg. feedback. Separate 
mike stage. Separate mike 
and gram inputs with twin 
faders and tone control 
Complete in case with 
chrome handle. Input for 
10 watts output. Mike .002, 
gram .21 v. Price €£99-. 
Model ACI8E. 6 valve unic with output of 18} watts. Push-pull 
Output with feedback over 3 stages. Separate mike stage. Complete 
in case with chrome handles. Input for 184 watts output. .003 mike and 
-3 v. gram. Price £13,196. 

Model UIOE. 6 vaive unit for DC/AC mains. Spec. as ACISE. 10 
watts output with feedback over 3 stages. Separate mike stage. Com- 
plete in case with chrome handle, £1WIS/-. All che above amplifiers 
have output to match 3, 8 or 15 ohm speakers and are ready for im- 
mediate use. Finished in blue stove enamel to ensure long life. No 
pre-amplifier required. Roth inputs high impedance. 


. Model AC8C. 5 valve record/radio 
"! amplifier. Push-pull output of 8-10 watts, 
ié with feedback over 3 stages. Output 


MODE ACIOE £990 


matches 3, 8 or IS ohm. Speakers 

Supply of 250v. at 20 ma. and 6.3 v. at 
> | amp, available for feeder unit etc. 
im nput is high impedance. Price of com- 
7 pleted chassis and baseplate, £9, 18 6. 


en Model AC4C. A.C. or U4C A.C.'D.C.3 
MODEL AGC4C 105 - valve amplifier chassis for records or radio. 
4 watts output to 3 ohms, £5/5/-. All amplifier prices include carriage 
—stamp for list. The above are as supplied to schools, clubs, hospitals. 
factories, etc. for over four years. 
Accessories for use with the above equipment 
COLLARO RECORD PLAYER complete with A.C. motor and 
magnetic pick-up, €5/18/6, with crystal pick-up, £6/4/4 (tax and carriage 
paid). SPEAKERS, Goodmans Audiom €0, heavy duty !2in. P.M., 
£6°0-. Rola GI2, £6/10/-. MICROPHONES, Rotherme! crystal 
D.104, £54)-. PICK-UPS, Rothermel S/8, 40/2, cax paid. 


All goods new and unused. Valve List available. Nearest Tube, Kensal 


Green. 
C.W.O. or C.0.D. Post free over fl. 
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for Vesiqners who want 
more ‘ELBOW ROOM’ 


Another Hunt development. . . the W.99 
settles layout, weight and space problems— 
and is the first major stride forward in types 
of capacitors designed to allow the 
most efficient use to be made of the 
new miniature valves. In con- 
junction with these, it will inspire 
numerous applications in every 
possible kind of modern, compact 
and portable electronic, communi- 
cation and T.V. equipment. 


ENTIRELY NEW 


solves problemi of 
space and weight 


stands up to arduous 
conditions. 


@ Technica! co-operation with you in the 
adaptation and application of capacitors of 
all types to your requirements will be 
welcomed 


REGISTERED TRADE MARK 


ELECTROLYTICS - MINIATURE, STANDARD 
AND HIGH TEMP. TYPES for operation up 


to 85°C. 
Also METALLISED PAPER - FOIL AND PAPER 
STACKED MICA - SILVERED MICA, ETC. 


A. H. HUNT LTD., WANDSWORTH, LONDON, $.W.18 Tel. : BATtersea 3131 Estd 1 


CAPACITORS 


THE TRADE MARK OF RELIABILITY 


x 
Nustrated below 


w99 MIDGET MOLDSEAL 
METALLISED PAPER 
CAPACITANCE TOLERANCE 
20°;, (Closer tolerances are available) 
TEMPERATURE RANGE 
40°C. to 
INSULATION RESISTANCE 
Not !ess than 20,000 megohms 
SELF-HEALING 
CAPACITANCES upto .04 150 vols D.C 
. 350 volt D.C 
.002 600 volt D.C 
002 300 volt A.C 
For operation up to 100 megacycies per sec 


7I°c 


901 | 


K.12.S™M 


LOCAL FRINGE 


BA. 24. PSM 


tS 


~<. 


Se 


K.12.SM 
5°9.db/100 tx 
(@ 


YOUR GUARANTEE of quality and perfection is 


. 
~~ 


ea 
45 Mc/s. 3 fl 


TELEGRAPH 


Head Office 


a 


on application 


THE CONSTRUCTION & 


22 OLD BROAD STREET 
LONdon 


LONDON, E.¢ Er 


ries t 


Telephone Wall 7104 


r 


Telcon Biack, Blue and Brown identification thread. 


further details of these and other RF. Cables 


MAINTENANCE 


‘the mH 


BA. 24. PSM 
2.5 db/ 100 fr. 


co. 


GREEN W 


LTD 


TELCON WORKS E 


elephone: GREenw 
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-towards perfection- 
DIAMONDS! 


Polished diamond reproducing points are the nearest 

to perfection for quality of reproduction and durability. 
Fitted to a Lowther 
Moving Coil Pickup 
an extremely high 
ideal is attained. 
(Please send for 
leaflet.) 
We now offer re- 
placement Diamond 
styli for most light- 
weight Pickups at £7 

plus 62'- Purchase Tax (either L.P. or standard). 

Fit your Pickup with a ‘‘towards perfection’’ diamond 

stylus, reduce wear and improve reproduction. 


Obtained from your local dealer or direct 
THE LOWTHER MANUFACTURING (0. 
(The Laboratory Production Unit) 


Lowther House, St. Mark’s Road, Bromley, 
Kent. RAV. 5225 


UNRIVALLED 


PERFORMANCE 
THE “RD BABY DE-LUXE” AMPLIFIER 


Now accepted as the most outstanding low priced 
amplifier, no other similarly priced amplifier has ALL 
these features : 

* High sensitivity * 3 inputs, mic., P.U., radio. * Push- 
pull output. * 24 DB N.F.B. * Range 30-20,000 cps. 
* 5 watts output with !ess than ‘5 per cent. total 
harmonic distortion. * Complete stability. * Detach- 
able pre-amplifier with engraved control panel. * 
Accurate compensation for H.M.V. and Decca standard, 
American NAB, and Decca LP records. * Suitable for 
use with the Decca 3378 playing-desk direct. 


Built by craftsmen to the highest standards, this 
amplifier represents the finest value available in 
High Fidelity to-day. 


PRICE :—Main amplifier ane .. £1110 0 
Pre-amplifier bas .. £410 0 
Engraved panel : “s 10 6 


Full details forwarded on request. 
DEMONSTRATED DAILY 


At our Greenwich premises—!0 a.m.-6 p.m., also in 
London at Webb's Radio Ltd., Gramophone Exchange 
Ltd., and Tele-Radio (1943) Ltd. 


116, Blackheath Road, GREENWICH, London, 8.E.10 


BPL. TEST SETS 


NOW AVAILABLE 


AT NET PRICES 


B.P.L. UNIVERSAL TEST SET 
£5-10-0 
B.P.L. SUPER RANGER 1,000° /v. 
£12-5-0 
B.P.L. SUPER RANGER 20,0002 /v. 
£14-10-0 
Prices include postage and packing, 


and are applicable to Home Market 
only. 


Send your order direct to: 


BRITISH PHYSICAL LABORATORIES 
HOUSEBOAT WORKS. RADLETT, HERTS 


ques 1¢l.: Radlett 5674-5- 


3 WAY PICK-UP FOR STANDARD AND 
LONG PLAYING RECORDS 


Goldring introduces Pickup 150, incorporating the first British 
Magnetic Cartridge. Cartridge 150X available separately. The 
movement of this Cartridge is of balanced armature construction, and 
combines high output with wide frequency range and exceptionally 
low tracing distortion. Needle armature is easily replaceable by 
user. 

Data p.m. | 45 and 334 r.p.m. 
Armature resonance | 16 9 ke/s | 
Output - Equivalent to 150 mV | 

Tracking weight ... | 15-20 grms | 
Load . . | WkL 2 
Stylus ‘a --- | 003 code blue | 00! code yellow 


Comprehensive information service on circuitry available to users. 


Write for ful! technica! information to :— 


ERWIN SCHARF 


49-Sla, DE BEAUVOIR ROAD, N.| 
Telephone : CLissold 3434 
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LAWRENCES 
NEW RADAR EQUIPMENT 


PROJECTION RADAR INDICATING EQUIPMENT 
MODEL V.G. TYPE CG-55AEB 


Designed and produced by the General Electric Co., 
U.S.A., for installation in ships, shore stations, aerodromes 
or research establishments. This Projection Type Plan 
Position Repeater performs a duty similar to the con- 
ventional P.P.l., except that the pattern is optically 
projected on to a large flat horizontal surface, instead of 
being observed directly on a cathode ray tube face. The 
complete unit is approximately the size of a desk, 35in. 
high, with the viewing screen occupying half of the top 
surface, and is operated as a plotting table, on which the 
actual map-in-motion is portrayed. Navigational calcula- 
tions are made directly at will from a concealed 30 yard 
roll supply. 

The full screen may be employed to map an area of 4, 
10, 20, 80, or 200 mile radius, the choice of range being 
made by a range selector switch. Electronically generated 
range marks divide the screen into concentric rings for 
ranging purposes. In addition, two bearing scales are 
projected on to the screen, one being fixed to present 
true or relative bearing, the other rotating to present 
heading. The radar pattern is therefore far more signi- 
ficant, because it can be observed simultaneously with the 
pattern of actual bearing. 

The equipment is designed for operation with any radar 
system, of repetition rates of from 60 to 1,000 per second, 
and only very limited arrangements are necessary to 
provide the video, trigger and synchro inputs. 


BRIEF TECHNICAL SPECIFICATION 


Power requirements: !15 v. A.C. Single phase, or 230 v. with 
auxiliary transformer. Tota! consumption 1765 watts. 


input requirements : Trigger voltage 5-40 volts peak. Video voltage 
3 volts peak max. 


Ambient Temperature Limits of Operation : O°C to +50°C. 
Screen Diameter : 25iin 
Picture Diameter : 24in 


Image Visibility : Image on Projection Screen may be observed 
in the presence of approx. | foot candle of indirect lighting. 


Optical System : Highest grade lenses and components by Bausch & 
Lomb. 


Range Accuracy: + 1%, of total designated range 
Bearing Accuracy : Within .75 degrees 

Overall Dimensions : 59in. x 34in. x 35in 
Weight unpacked : | 000 Ib. 


The exceptional quality of construction, together with the numerous 
operational advantages, are several of many features which make 
this advanced equipment of outstanding interest in the field of Radar 
Engineering 


RADAR INDICATING EQUIPMENT 
MODEL VE. TYPE CAY-55ADV 
Manufactured by The Westinghouse Mfg. Co., U.S.A. A Plan Position 
Indicator Repeater of conventional type ——— a seven inch 
electro-magnetic cathode ray tube. Instrument is fully enclosed in 
console type housing. 

BRIEF TECHNICAL SPECIFICATION. 


Power requirements: [15 v. A.C. Single phase, or 230 v. with 
auxiliary transformer. 


Range Calibrations : Electronic, with switched selection of ranges 
4, 20, 80, 200 miles radius. 


Overall Dimensions : |3in. x 24in. « 26in. 
Full technical details of the above equipments available on request. 


LAWRENCES, 61 BYROMST., LIVERPOOL, 3 


Phone :. CENtral 4430 


| 


a ea aE i the man who 
transformed Maths from a 


Lower Forum headache into 
a world philosophy 
simply by concentrating 


on one task, 


Using the same 
theory of doing one job 
really well, Parmeko have 
concentrated on the 
design and production of 
transformers for the 
Electronic and Electrical 


Industries, 


PARMEKO >/ LEICESTER 


Makers of Transformers for the Electronic and Electrical Industries 


€ 
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E.M.I. TRAINING 
for the best posts 


E.M.I. INSTITUTES, THE COLLEGE BACKED 
BY THE GREATEST ELECTRONIC INDUSTRY 
IN THE EMPIRE. 


Daytime Attendance Courses 

Radio, Television, and other Industrial Electronic 
subjects. Principles and Practice of Radio—l1 year. 
Telecommunications Engineering—2 years, leading 
to City & Guilds Final Certificate. Electronic 
Engineering—3 years (including one year’s practical 
training in E.M.J. Factories)\—leading to C & G 
full Technological Certificate. 


% Next courses commence April, 1951. ¥& 
Early enrolment is advised. 
Moderate terms. Facilities’for easy payment. 


Write for free Brochure to the Registrar, Dept. 16 


Associated with 
“4.4.9.5 
ee Sees MARCONIPHONE 


10. PEMBRIBGE SQUARE, HOTTING HILL GATE, 
LONDON, W.2. TELEPHONE: BAYSWATER 5131/2 ee 


| g Dor Research and Industry 
—nr-— 


Model 44 SUBSTANDARD 


MULTI-RANGE METER 


A self-contained pre- 
cision instrument for 

general laboratory use 

and for calibrating first 

grade single or multi- 

range meters. The 

accuracy on the 44 range 

is Substandard on D.C. 

and within + o5 

on A.C, ee 

% These meters are made with the greatest care and 
have been supplied for a number of years to the leading 
laboratories at home and abroad. 


ELECTRONIC INSTRUMENTS LTD 


17. PARADISE ROAD- RICHMOND SURREY - ENGLAND 


JANUARY, 


TRANSFORMERS & CHOKES 


All “Varley’’ products are manufactured from the 
highest quality materials. 
Transformers, etc., are individually wound and have 
interleaved windings with ample insulation, ensuring 
freedom from breakdown. 
The comprehensive range of Shielded and Open type 
Transformers available meets the requirements of 
every circuit. Write for list, etc. 
MADE BY 


OLIVER PELL CONTROL LTD 


CAMBRIDGE ROW - WOOLWICH - S-E-18 


Telephone: WOOLWICH 1422 


R.C.A. TRANSMITTER 


ET4336 COMPLETE 
NEW AIR TESTED 


Available in quantity for export. 


SPECIAL TERMS TO LICENSED 
AMATEURS. 


FREQ. METERS BC 22I 
few still available. 
TRANSMITTING TUBES — ALL 
TYPES. 


SQR 522, VHF Trans/Rec. 


BC 375E TUNING UNITS 


New, with cases, TU 7/89/10 and 
26B. 12/6 each, 2/- carriage. 


TU Sand 6, 22/- each, + 2/- carriage. 


Send for details of our compact EX/TX F-U-40, 
watts. 


(HALLICRAFTERS) 
McELROY-ADAMS MFG. GROUP LTD. 


46 GREYHOUND ROAD, LONDON, W.6. 
Cables: Hallicraft, London. Phone: FULham 1802. 
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G.E.C. ADVERTISING 
MEANS NEW BUSINESS 
FOR YOU 


The advertisement on the left for G.E.C. 
Sound Systems is appearing in FACTORY 
MANAGER, MAKER UP, MASS PRODUCTION 
TAILOR AND CUTTER. Follow up this adver- 
using by ‘tying up’ with your own local 
publicity . . . and take full advantage of 


G.E.C. technical co-operation 


THE GENERAL ELECTRIC COMPANY LIMITED 


MAGNET HOUSE, KINGSWAY, LONDON, WC2 


18 TOTTENHAM COURT ROAD, LONDON, W.! 


e . 
ALEC a vis a. Pel.: MUSeum 2453 Tel: MUSeum 4539 


SUPPLIES /# L Shop hours : Monday-Friday 9—5.30 Saturday 9—1 
vA FULL MAIL ORDER FACILITIES. Please add postage 


TRANSFORMERS 


L.T. Be mabe yo med 


3,000 TYPES: |. ot ohms to 42,000 
ohm 


ee ee 
Ou Ow~ 
222052 


i A ; 
600 TYPES : 100 ‘ohms to 9,200 | MAINS TRANSFORMERS 
Pat 506-0-300 v.60 mA. 6 * mT 
Elstone Mex Ml a0-0-400 60 pv.l A V.2A 

ALSO LARGE STOCKS OF :50-0 850 A. 63 2 
DOUBLE & TRIPLE-WOUND | Hiscte MT/10OEA. 250-0-250 v. 100 mA, 0-4-6 v. 4 A, O-4-5-0.3 A 
AND SLUGGED COILS. 250 mA, 6.3 ¥ \Oetiv.2A,4v.8 A, 460-50 
Elstone Mr 0. 00 ¥ 250 mA. 6 ¥.6 A ‘iv. 3a.6v¥.30@ 
oe Lv.2a.,.or4v.lA 

1 mA. 2v.2A.or4v.1A 


BII’SZeEIN’ 
GaGa, 2,00.2 


CONTACTS | 
000 TYPES. uneot se, | WE OFFER THE FOLLOWING BARGAIN PARCEL 


600 TYPES: up to4sets. = § OF GOVERNMENT SURPLUS COMPONENTS IN 
in Twinsslver, Twimplacinum, Dome: | BRAND NEW CONDITION 


silver (2 amp.), Tungsten (5 amp.), | i lmfd. 750 ¥. Paper Condenser, 
and Flat-silver (8 amp.) : - | 1200K Potentionnete 1 MBS ‘Holder + A AR 
r in all but Tun n: - 2 50 mfd. 12 v. Condensers with Bases. 1 0.0%nfd. Paper Con 
Falher dockage i sa Tetanathien and | 4 Intemational Octal Vaivehoiders. 6 Yard Lengths Assorted Coloured 
Tertauninti ° 2 10 Me/s I.?. Transformer _, Mleeving. 
win-platinum. Knobs 3 Dozen (yrommets 


. 4 5 eines 
} 11000 mfd. 12 v. Condenser 1 S/way Push-Butto ~ with * Change 
SIEMENS H/S 600 TYPES : (M), (B), and (C), in | 1 Single Pole Toggle Switch overs on each Swit 
TYPE Twin-silver and Twin-platinum. | 4 ama. 600 v Paper Condenser. 1 Qmtd. Paper © rel 1,000 v. DA 
1 O.lmid. 600 v. Paper Condenser. Test 


NEW ARRIVALS: 3\s00 OHMS De RESISTANCE THE ENTIRE PARCEL AS LISTED FOR ONLY 21/= @vriae* 
(Ireland 22/6) 
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MIDLAND INSTRUMENT CO.~ 


FOR GOVT. SURPLUS STOCK ETC. 


UNIVERSAL L.T. TRANSFORMERS, input 200-220-240 v. 50 cycles 1-phase, tapped 
outpat giving 3-4-5-6-8-9-10-12-15-18-20-24-30 v, at 2 amps., a superior and useful 
transformer, brand new boxed with all termination data, 20/-, post 1/3. CRYSTAL 
Lay RECTIFIERS, CV-102 or Sy!vania LN22, 3/6, post 3d. Ditto Western Electric 
IN21A, 5/-, post id. HEADPHONES, high resistance balanced armature, for maxi- 
pe sensitivity, new boxed, 7/6, post 9d. SWITCHES, robust 30 amp. double- pole, 
double-throw knife switches, bakelite base mounted 4in. « 3jin. = fin., fitted 6 large 
brass terminals, new boxed, worth considerably more, 2/6, post 7d. 8.T.C. POLAR- 
ISED RELAYS, ! 10 + 110 ohms, gap and contact adjustments, «.p.c.o. contacts, can be 
adjusted to 1 m/A sensitivity, vertical mounting with die-cast cover, new boxed 
-, post 10d. ype 6 y plugs with sockets to fit, sockets are shrouded 
ged to plugs if required, new perfect stock, 
. NTERS, enclosed pattern with 
direct drive, 4-digit 9999 (last digit is 1/10th.), unused, §/-, post 3d. INTERPHONT 
AMPLIFIERS TYPE BC-212-D, complete with two 6C5 valves, input and output 
transformers, switch etc., operates from 6 or 12 v. L.T. and 220-290 or 350 v. H.T 
in smart metal cases Sin,  4jin. x 2in., new boxed with circuit, 12/6, post 1/-. MOTOR 
GENERATORS TYPE 34. 3-commutator, input 24 v., output 6.3 v. at 2 amp. and 200 
v. at 30 m/A, new unused in metal cases, §/-, post 1/6. DELC lOTORS, a very fine 
shunt motor, 24-27 v. at 1.5 amp., 4in. oz. torque, 5,400 r.p.m., fitted double-ended 
lin. Jong 7/32in. shafts, standard base mounting, new boxed, 10/-, post 10d. BAT- 
TERY ATORS by “ Atlas, Ekco,” ete., A.C. input 200-230-250 v., D.C 
output 120 v. at 30 m/A, fitted high grade transformer, rectifier (metal), chokes and 
condensers, neon stabilizer etc., in metal cases (size Varies) approx. 1 lin. x Sin. « 6in., 
are far superior to civilian type eliminatore, a worth 90/-, our price new 
periect stock, 35/-, carriage 2/6. -GO ontain a 10 ‘mfd. 450 vac 
qlectrolytic conds., 10-H 80 m/A, smoothing choke 400 ‘on 400 ohm 2-pole heavy 
contact make relay, twin selenium relay rectifier, interference suppressor, 4-section 
in metal case, plate yy new ubused, pest value approx. 12/6, our price, 5-. 
post 1/-. MAGSLIPS 3 5, Mk. 11, an approx., 3jin. dia., 6in. 
long, new in metal hee 15/- pair, fey 1/6. TELEPHONE SETs, consists of 2 
combined telephones and microphones, 25ft. twin connecting aon provides, perfect 
2-way communication, self-energised, no battery required, new boxed, ready for use, 
7/6, post 74. BHEOSTATS, variable slider type, wire-wound on viterous stee!, ebonite 
slider knob, base mounting, | ohm 12 amp., 3’6, post 10d. Ditto 14 ohms tapered 1 to 
4amps., 7/6, post LOd., both types are new unused. ACCUMULA’ .2 v. 10-AH, 
5-plate with zine separators,black composition cases, size Gin. high, 2in. x 2in. wide, 
insulated terminals, screw filler, new unused and dry, 4/6, post 10d., 3 for 12/-, post 
1/3, 6 for 21 /-, post 1/6. 


Send 8.A.E. for our current 20-page lista. Our C.O.D. service je cancelled for the time 


MOORPOOL CIRCLE, BIRMINGHAM 17. 


Tel. ; HARborne 1308 or 2664 
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RADIOMENDERS LIMITED 
FOR SPECIAL TRANSFORMERS AND REWINDS 
We specialise in 
AMATEURS’ WINDINGS, TRANSFORMERS 


ALL TYPES, CHOKES, PICK-UP COILS, 


INSTRUMENT COILS, Etc. 
Highest workmanship Good Delivery 


* 
RADIOMENDERS, LTD. 

Television & Radio Apparatus, Transformer & Coilwinders. 
123-5-7 Parchmore Road, 
THORNTON HEATH, SURREY 
LIV 2261. Trade enquiries invited. Established 16 years. 


| KW TELEGRAPH TRANSMITTERS. Two HF 300's our- 
pu:. Operation 3.5 mc to 16 mc. 

HALLICRAFTERS BC €10’s. Complete with speech amplifier, 
antenna tuning unit ; exciter units and coils for ail bands. 

RCA TRANSMITTERS. Type ET-4336. Compl with hed 
speech amplifier, crystai multiplier and VFO units. Brand new. 
LM-300 TRANSMITTERS. (U.S.A.). 140 ke to 400 kc and 650 ke 
to 1,600 ke. 300 Watt output. 

AUTOMATIC HIGH SPEED TELEGRAPH EQUIPMENT 
“ BOEHME ” (U.S.A.). Up to 400 signs per minute on line and 


wirelcss. 


AR-88's, AR-77's, S-27’s, HALLICRAFTERS S-37 (VHF 
130 mc to 210 mc) HRO’S with coils and power pack. 


SKYRIDER DIVERSITY HALLICRAFTERS RECEIVERS. 
Complete with console, power units and loudspeaker. 
All above items in excellent working condition. 
Working demonstration upon request. 


TX VALVES 803,805, 807, 813, 814, 832, 861, 866A, DET-16; 
€L6 Met. and many others. 


Large stock of Tx condensers, crystals and other components. 
Alignment and repair of communication receivers and all other 
short-wave equipment undertaken. 


P.C.A. RADIO 


Transmitter Division:— Receiver Division :— 


The Arches, Cambridge Grove, ‘7°, Goldhawk, Road, 


London, 
Tel. SHE 4946 


London, W.6. _—‘Te/. RIV 3279 


RELAYS 
AND 
KEY SWITCHES 


Types 600-3000 Relays — Siemens High Speed 
Also A. C. 250 volts 50 cycles 
Uniselector Switches, Telephone Switch-boards, Telephone Components 
Plugs, Jacks, Handsets. Co-Axial Cables — Government Contractors’ 


JACK DAVIS (RELAYS) LTD. dept. w. 
30 PERCY STREET, LONDON, W.! 


Phones : MUSeum 7960, LANgham 482! 


WANTED 
SURPLUS 


All types of receiving and transmitting valves. 
Regulator, control and special purpose valves 
Radar Units and Accessories. 

Receiving and transmitting equipment. 
Cathode Ray Tubes. 

V.H.F. and S.H.F. valves. 

Wave guide sections and pieces. 

Centimetric instruments and equipment. 
Klystrons and magnetrons. 

Test Instruments and Laboratory Equipment 


Large or smalt quantities. 
Details to Box Office No. 7010 


MANUFACTURERS, RETAILERS 
AND SERVICE ENGINEERS 


We have in stock 
P.M. SPEAKERS - CONDENSERS - CHOKES - MAINS 
and OUTPUT TRANSFORMERS - RESISTORS 
and many other attractive items at low prices. 
SEND FOR OUR MONTHLY BULLETIN, 


which includes special bargain lines we have been 
successful in purchasing. 


— TRADE ONLY SUPPLIED — 
V.ES. WHOLESALE SERVICES LTD. 


11. GUNNERSBURY LANE, ACTON, W.3 


JANUARY, 1951 


Wireless 


World 


Wrreress Wor_p 


Classified 


Rate 6/- for 2 lines or iess and 3/- be gg mene mod 
part thereof. 


line or , average lines J Bor Nan! bers | 
2 ed pius 1/-. (Address replies : 0000 e/ + m Wireless 


ouse, Stamford St., London, §.E.1.) Trade | 
+ details available on Bon 
tor errors. 


. WARNING 


Readers are warned that Government surplus 
components which may be offered for sale 
through our columns carry no manufacturers’ 
guarantee: Many of these components will have 
been designed for special purposes making them 
unsuitable for civilian use, or may have de- 
teriorated as a result of the conditions under 
waicn they hove been stored We cannot 
ider take to deal with any complaints regarding 

any such components purchased. 


NEW RECEIVERS AND AMPLIFIERS 
TNIVERSAL ELECTRONIC PRODUCTS. 36, 
Marylebone High S&t.. London, W.1. el- 
ck 4058 
SPECIALISTS 
of high fideli 
5-100 watts for 
Our new 


in the design and manufacture 
reproducing equipment from 
domestic or industrial pur . 
twin channel amplifier (type U.E.57). 
mt bass and treble outputs. pro- 
J satisfying standard of reproduc- 
ve t experienced. It is now ing 
monstrated in our showr ooms daily (we close 
Thursday 1 p.m., Saturday 4.30 p.m.), and we 
invite those who seek perfection from’ recorded 
music to hear this superb instrument. We also 
offer tuning units or complete chassis designed 
and constructed to individual re 
KC Rejector, effectively removes the 9 kes 
whistle, rejection at 9 kcs better than 35 
i: price 65/- each: response curve on applica- 


ROGERS PEVELOPME ets Co. (M.O. Dept.). 
116, Blackheath Rd.. 10 
5) -wat bey ampiifiers, 
‘£12 10; 
Equipment Co., 


bass 

a —Broadcast 

Norwich 

I ERNARDS, 
amplifier 

delivery; 


makers of television. radio, 
equipment, available for enn 
television time-base chassis and E 
supply combined, 5 valves, completely wen, 
tested, only new components used; £7/12/8 
BERNARDS, 12. Chelverton Rd., Putney, ae; 
jon. S.W.15 Put. 7538. 0097 
NHARLES AMPLIPIE RS, Ltd., are now able 
J to produce amplifiers, radio units and 
a equipment to specification; enquiries 
development work and for short pro- 
Charles Amplifiers, Ltd . Ken- 
( {0173 
IDLAND RADIO COIL PRODUCTS offer a 
service for the production of high quality 
amplifiers and radio equipment to specification; 
ist of standard products is available; suppliers 
of audio and radio equipment to the Northamp- 
tonshire Education Authority.—Enquiries to 28 
Winstanly Rd., Wellingborough. [6336 
COs mo ae! SL.35 radiogram chassis is 
ble; a 5-valve all-wave 
le te with valves and 
] Humi nated glass dial in attractive colours; 
ready for installation: really re- 
value at £12 with @in ; peaker, or 
ith 10in speaker; 2'.d stamp S for illus- 
; trade enquiries invited.—Bayly 
Pavilion Drive. Leigh-on-Sea, sex. 
J ELECTRICAL & ELECTRONIC DE- 
VELOPMENT, Ltd.. be 
ham. 6 ston Cross 2440). Mi 
specialist manufacturer s of hi h fidelity a 
reproduction equipment. for e world-famous 
Willi amson amplifier and assoc! ated nabeunanten 
including tone cgatrol Stages. loudspeaker 
crossover um stortioniess contrast ex- 
panders and radio feeders: send for details and | 
prices. {0105 
ONNOISSEUR'S receiver, acclaimed by its 
users as the finest receiver for the enthu- 
siast and the only one with the following facili- 
ties: 9-1,500-metre, world-wide results on highly 
sensitive 10-valve receiver, comparab!e with any 
good communication set, or by change of switch 
maximum fidelity reception of local stations = 
non-superhet receiver with high quality 2-PX 
amplifier incorporating all — Bas my 
treble tome control (boost to cut), 
whistle filter and gram input, etc., besis rebuilt 
R1155; write for Gane ae calf for demonstration 
units as or use with externa! 
high-quality amplifiers: "RASS specialists, re- 
ceivers repaired and re-aligned, also modified as 
. or to your requirements; R1155 circuit 
T.S., Ltd . 5, Glad- 


aerla 
mar a a1 e, 


ELRAD ELECTRONICS, 70, Church Rd., 
per Norwood, mdon, S.E.19. —De- 
and manufacturers of Telrad quality 
s; establisned as the most outstanding 

high-quality amplifiers. thanks 

reproduction at unrivalled 
amplifiers are the first 

built to satisfy : 

and treble independent 

pr ovidi ng widest possible variation to 

nes and varying acoustic proper- 

another; £18 compuete; 

Write. call or "phone 

0019 


em 
Partridge Hews 


-for the 
WILLIAMSON 
AMPLIFIER 


f HE widest possible audio range 
—the lowest possible distortion 
and an output of 20 watts . 

these critical demands of the 
designer of this now famous 
Amplifier implied the finest that 
technical skill and craftsmanship 
could provide for every com- 
ponent. From the inception of 
the Williamson Amplifier in 1947 
Partridge have specialised in 
transformers and chokes. ‘The 
all-important output transformer 
was the special care of Partridge, 
and this “‘ Williamson specifica- 
tion”’ component is now avail- 
able for a varied range of imped- 
ance. Secondary windings are 
brought out as eight separate sec- 
tions of equal impedance. Stock 
types comprise 0.95 ohm, 1.7 ohm, 
3.6 ohm and 7.5 ohm sections. 
The Partridge “ Williamson’ 


Output Transformer is acknow- 
ledged the most efficient of its type 


FULL DATA ON REQUEST 


| ter receiver 
| TUNIN 


PARTRIDGE | 


TRANSFORMERS LTD 
ROEBUCK ROAD, KINGSTON BY-PASS 
TOLWORTH SURREY 
Telephone : ELMbridge 6737-8 


Advertisements 


NEW RECEIVERS AND AMPLIFIERS 
ELEVISION receiver, built to special order of 
client moving to Scotland; selects three pre- 

tuned channels; features; 
ed to es 

; highest —Write 
details to J. Mort, BCM/HIFIDEL, W.C.1. elgg 


ANY people strive —_— — reproduc- 
tion but in most i price of asso- 
ciated equipment cakes oth ts impossible; how- 
ever, with the R.T.M.C. illiamson amplifier 
you can attain your ideal b a@ reasonable price 
as superb quality can be obtained with reason- 
ably priced speakers and pick-ups and there 
s no need to the 
. Version of th 
Williamson amplifier (which incidently cannot 
be improved upon and is still pre-eminent in 
its class) is still the best reproducer you could 
possibly buy and before purchasing a quality 
reproducer we invite you to hear the Williamson 
but it must be a R.T 
parts only nea with 
results; many have tried to equal the William- 
son and extravagant claims are made but seein 
and hearing are the best advertisement an 
we therefore offer you the opportunity of coming 
to actually hear the R.T. version of this 
wonderful amplifier which is superlative in its 
class; you are, however, quite safe in “tstound 
by mail and the heen tg obtained will — 
even the most criti 


. (Ealing), 
Little Ealing Lane, W.5. Tel. Ealing 6962 


SUsnveRs, Ae eae SURPLUS 
AND SECONDHAN 
ANCASHIRE Ban mo Sale of surplus 
4 radio equipment. 
THE following radio equipment will be available 
for inspection at the C 
Northumberland Rd., 
chester, 16, from Monday nuary 
to Srieey. Ca i 26th, i85h, inclusive be- 
twee p.m 
146 "NATIONAL type 1- 10 “superregenerative re- 
ceiv 
82 PERRANTI rip Danna power packs for 
re et 
28 ADIO Tevole “vibrator Dower packs 
for National type 1-10 receivers. 
34 V<~.HLF. telephony mnobile transmitters, 
8.440, by Stratton Co 
12 VA lephony maetio transmitters, 
by Stratton & C 
telephony 
0 
.F. telephony mobile transmit 

THE equipment is for sale in bulk afd no guar- 
antee attaches to the equipment which is bought 
as seen and inspected. 
ALL offers for the above equipment, in sealed 
envelopes endorsed ‘‘ Quotation for Radio Equip- 
ment,’’ must be — to me not later than 
the 5th poreasy. 195 

ADCOCK, Clerk of Nine Santing Joint Com- 
mittes Counts Offices, Prest {6297 
QEVERAL radio-tuned cnetinens for de J, 
+7 in spotiess condition. some unused: ered 
at fraction of original cost ae. details. 
RADIO UNLIMITED. Elm Rd. London 


IE ALLICRAFTER BC614 
comple 
DIX 


type 
type 
mobile transr-itters by 


speech 
all tubes. perfect condition: £18, 
frequency meters, complete. 


100-156 mes. complete transmit- 
m new condition with all tubes: 


G units. types TU6 to Toase. new with 
covers, 12/6: BC610 tuning units. P.A. coils and 
spares available. WS19 Mk II and installation 
kits, spares, etc., large quantities 


ex-Govt. American 


Rd.. 

Cables Hiallicraft London. 
ALLICRAFTERS _ communication 
$38, unused.—Offers to Dr. 

Lincoln 

Bos T.91 console T/V (London), perfect con- 
dition.—Offers over £40 to Mrs. E. Bush, 

The Haven, Dersingham, Norfolk. (6287 


I RO Rx’s and en in_ stock, also 88, 

BC348R, CR100, —Requirements please 
to R.T. & 1. Service, 254. Grove _ Green Rd... 
London, E.1\. Ley cg 


‘FE VERAL amplifiers oa sale rem £10 ea 
mainly G.E.C. l4watt, 50/60watt witht | ~ 
without frame turntables; also exponential horn 
akers, £4, mikes from £3; rotary converters 
10; or would sell the lot, best offer for oer 
sale.—Box 7624 


Ts R1355s plus RF26s, mod Midland. sound 
and vision, built-in 250v 50c/s Pa 
both; or with IND VCR e. 


receiver 
Morey, Grove. 
(6285 


Draper. m) 


10 valve G.E.C. Twin speakers 10-2000m, 25 
Ecko 8 valve motor tuned press button 
Transmitting gear; Walky Talky co: 
all wave receivers from 95/-; 
exchanges.—Autospares, 130 
17. Baiham 55 


Empress St.. ° Accrington. 


THE HARTLEY-TURNER 
215 SPEAKER 


As foreshadowed in our 
advertisement the price of the! 
215 Speaker must be raised. For} 
some time the price of £9 has! 
been subsidised out of our past! { 
earnings, but we cannot do this 
indefinitely. As from January Ist, 
1951, the price will be £10 10s. Od. 
but this will also include a greatly 
improved and stronger cone cradle. 
Until this is ready and while our 
present stock of cradles lasts we will | 
still accept orders at £9, but there 
aren't many available at this price. 
At £10 10s. Od., however, the 215 


last 


is still cheapest in terms of ‘‘ cycles | Hy 


per shilling.’’ 


H. A. HARTLEY CO. LTD. 


152 HAMMERSMITH ROAD 
LONDON, W.6. Riverside 7387 


SOUTHERN RADIO'S 
WIRELESS BARGAINS 


R.3515 TELEVISION UNITS. 21 valves with 6-stage 
14 m/c. LP. strip, recommended for ideal T.V. conver- 
sion by all experts. Brand new in original en 
cases. £3/10/-. 
1355 RECEIVERS. Brand new and 
specitied for Inexpensive Television. 
-R.1196,. 6-valve superhet receivers 
With circuit, a6 plus 1 
B.C is 4 (49-100 
ee with 
35/- h, plus 1/4 
"With Lead and Plug— 


unused, as 
£3'5'-. 
ee and 
guaranteed 
B , 
(39-49 ae ) 
Pertect condition, 
MICROPHONES. 


tic, 4/6. 
CONTROL CABLES, 14 ft., 
4/5 9/6 each 
SPEAKERS. Celestion 


with adaptors or B.C.453 
PM 


2jin moving coil, 
3/5 ohm , 17/6. 
RAF. BOMBSIGHT COMPUTERS. Complete, brand 
new, with motors, gyro . blowers, ete., ete. 
Ideal for model maker , o M oan component 
value ever offered 
LUFBRA Hi from {in 
for use on wood, mets plastics, 3 6. 
cCTOR WIT By 
10-hour movement with the 
2 impluses per second 
1/4 
6 Volt« 


Smith or 
thermostatic 
Complete in sound- 
at5amps. Complete 
ank. 20/- 
RADIO COMPASS INDICATORS, with interna) Selsyn 
motor in. dial, 13/6; Sin. dial, 
INVER UNITS, Type (PE 206A) 
nput 27 Volts at 38 amps., 6,000 r.p.m 
volts, 800 cycles. Complete brand 


spares. £3/10.- each 
CHANCERY LONG PLAYING ATTACHMENT G33. 
For using L.P. Records on radiogram or Record Player 
with high fidelity Decca Pick-up, 26/5/-, including 
carriage and packing. 


Full list of RADIO PUBLICATIONS, 


"206-4 DC. 
A.C, output, 


“0 new with 


24d 


Please Note New Address 


SOUTHERN RADIO SUPPLY LTD. 


tt cittle Newport St. London. W.C.2 
GERrard 6653 


2 
NO lists, please state acy 


A> 


| Romsey 


WIRELESS WORLD 


RECEIVERS, Asem Sao. * teal 
AND SECOND 
ARCONI CR100 12- —~-y pion re- 
ceiver; £28.—Sevenoaks 4568 evenings, Box 


8. 16337 
ALLICRAFTER S.X.25 receiver, condition 
‘ ; cs to 42m/cs, band- 
meter, noise limiter 
a . and two stages audio 
Dx plus, a joy to any ham; first remittance for 
£40 secures.—A. Cross, c/o Rediffusion, Hue 

6 

NEW DYNAMOS, MOTORS, ETC. 

NEW motor-alternators 1,500 cycles, 80v, 25a 
—B.E.R.. 69. Church Rd., Moseley. ‘eit 

> 


1-2- 


ingham. 
ATTERY chargers 2-6-12v 
mp D.C.:; any mains voltage; also lar ae. 

types “special transformers. chokes, test gear. in- 
terior car heaters. etc.—The Banner Electric 
Co.. Ltd., Hoddesdon. Herts 10122 
c, to a.c. rotary 

. input, 200/2 

at 300 watts. 


4 models. 


converters, 200 
volts. 50 cycles, 
new. £20; 


with pmooteing for | 
ning- | 


0 ~Ai. 

ti types ; of rotating electrical machinery up 
A to 20kva available, including rotary con- 
y transformers, motors, petrol and 
diesel-engin generating plants, alternators 
and d.c. generators. We are also in a position 
to quote for power transformers; as actual 
manufacturers we will be glad to quote for any 
at for home or e» t. 
DIESEL Electric generating plants, 3kva, 230v 
with push-button remote control, starting equip- 
ment, ready for use; 
RO Y transformers. 


verters, rota 


input 20v d.c., outputs 
Ve 
input 2 
energised field, 35/-; 
output 500v, 90ma d.c., 


PE TROL eleteric generator plants, comprising a 
J.A.P. No. 2a single cyl. engine coupled by vee 
rope drive to an alternator, giving an output 
30v 50 cycles, 400 v.a., with screened igni- 
tion and filtering on generator, eminently suit- 
able for operating television and radio on farms, 
etc., price £40; such plants can be supplie 
with various outputs, a.c. or d. for other 
applications. 
CHAS. F. WARD, Lordscroft Works, Haverhill 
Suffolk. Tel. 253. {0039 
DYNAMOS, MOTOR i —SURPLUS 
AND SECONOHAN 
Peg hie plants, etc., please —~ items 1 and 
urrent product 


rer. 

ATOR, 230/1/50, belt driven, by Petter 
very latest type diesel engine. governor controlled, 
i auto voltage control, starter hand 
, also remote control, stop and 
unit supplied; remote controls. £1; 
complete with H.D. er battery and separate 
charger, enaine covered b by Petters inspection § ser- 
vice, test fu supplied ready for use 
£195, del. 
pew SO alternator, 400 3,000 rpm, self 
nergised clock and anti- clock with voltage rec 


energised 


| £18 delivered. 


ONAN 24 or 3%O0v_ lighting plants, press button 
start and stop, with remote = gn sen. ammeter, 
cut out. etc., used but ndition 
tested for start, ]st or 2 ush “from” cold, 
oad, 1,250 watts; £16 delivered. 

illiers 2 Shp coupled gen 
rt, 1,800 rpm, fitted Sadlo suppressors. 
condition very good, few hours’ use only, with 
spare piston, valves, etc., can be converted 

V.O. running; £27/10 delivered. 

™, vay ye lied bat here, 6v 72 amp 
65/- hr., 70/-; 100-125 amp. hr 


del. 
HE AVY flexible rubber covered cable, 100 amp 
r H. D. sliding resistances. 


to 


see displayed adve’ 

peuding just avails ie } high voltage disc 

EH.T. recis.; terms, €.7 Bn. pro forma invoice 

foods on. 

reat Perey 8&t.. W.C.1. Nr 
[0014 

SMIRALTY Pattern, Lawrence Scott ; 

sactromotors converter, d.c., 2 

. 200w. very good condition 


So rerturs in silence 
220 a -183 


amps: 
ia yoke am Henley-on- {Thames. 
NE LOUDSPEAKERS 
= Ry 
a ba 


or ¢.0.d. (post 
Angel 66, 


50 cycles a.c 


cabinets 


cabinets with slight OT 


idea 
SS — type. heavy 


construction 


Lowlands Road 


z ass Reflex 
er cabinets. illastrated lea fiet 
kers post free 
MENTS Co.. (MO Dept , 


S.E. 
LOUOSPEAKERS SURPLUS AND woes 


SECONDH 

W BARFEDALE W15/C.S, £7/ M0; W10/C.S, £4 

all £16. with Briggs poten cabinet and cross 
over unit; Garrard £8 (Decca head); 
2 R.F. straight R.X.-16 ‘Ke/ ‘" ‘b’width, £5: super- 
het seeder, an Bf mang T.C. unit, £5: Wil- 
liamson p arate pwr. supply deal addition- 
ally all above, tie: above superb chain of equip- 
ment £40 complete — Court (2). Til- 
burstow Hill. S. Godst 


16230 


January, 1951 


THE “FLUXITE QUINS” AT WORK 


‘I say, where's the fir: !" shouted EE. 
Right dead ahead! Can't you see? 
No soldering’s right 
Minus good old FL «dy 

look at our prectous T.V. 


See that FLUXITE is 
the house garage 
speedy soldering is needed 
years in Government works 
engineers and 
mongers—in tins, 


Now 


always by you—in 
workshop — wherever 
Used for over 40 
and by leading 
manufacturers. Of all iron 


104., 16 and 3,-. 


stronger w mais e Is i 
here's ; 


and true 
spokes where ! 


TO CYCLISTS! For 
that wil] remain round 
a time-tested tip. Tie the i 
they cross with fine wire AND SOLDER. | 
It's simple —- with FLUXITE but 
IMPORTANT. { 
The PLUXITE GUN puts FLUXITE where you want 
jt by a simple pressure. Price 2/6, or filled, 


FLUXITE 


a 
SIMPLIFIES ALL SOLDERING 
Write for Book on the Art of “SOFT ** Soldering and 
for Leaflet on CASE-HARKDENING STEEL and 
TEMPERING TOOLS with FLUXITE. Price \d. cach 
FLUXITE LTD. (Dept. WW), BERMONDSEY 
STREET, LONDON, 8.E.1. 


tested | 


y 6.8 amp | 


’ for's Per rect ciners | 


DUKE & CO. 


H.T. BATTERIES. 150 volt gua 
Saupe 4 21-90-1111) L. T. All-dry 
spatch. §/6. Allow 1/6 post 

KERS. 2jin. including midget trans. 16/6. 
Also, New, but slightly damaged, 12'6. Sin. less 
- ans., 10/-. Sin. with, 12 tin. with, 156. Sin 
146. 10in less, 19/6. 12in.. 35/6. 6in. Elliptical, 
196 All n 
CHOKES. 10 He nry, 80 mill., 250 ohma, 9 -, 10 Henry 
100 mill., 300 ohms, 9/6. Also well known make 
midget, 300 ohms, 10 Henry, 50 mill., 1/- each 
T.V. LENSES, 50 - or “ Filter” tilled, §5/-. Sin., 
10in. only. 
VALVES. Fall range at only B.O.T. wholesale prices. 
All guaranteed 


ranteed minimum 
an are tested before 


9in 


Easily rewound from 1/3 BLP. 
110 AC or will work from transformer or 
resistance. Forge type blower, 3jin. dia. outlet 
Motor is 2850-3450 R.P.M. fin. spindle, §Q/- to clear 
Carr. extra 
DUNLOPILLO. Sem be ogng! aun available in size« 
+4 18 x Qin. flat, x Mn. wedge, 12/6 
phis post, 


to 230 


New, 5in. in cabinet, 14'6. 
AC.) (Tranamitter not 


HAMMALUND. 22 valve all-wave super 
that has everything, and can get 
anything on the air. Set includes speaker and power 
pack. Sacrifice 
W. 


ALKIE-TALKIE. A few left only at 17/6. Only one 
valve (ATP4) and switch (send-receive) short, FREE 
set of drawings supplied with each one 
FREE OFFER of phones with No. 18 superhet receiver 
Short Wave, complete and working. Frequency range 
easily changed (1.7.465). To clear. 17/6. Instructions 
and drawings included 

MESTIC RADI 


‘0 KIT. 


radio receiver, 


In bakelite cabinet, 4 valve 
T.R.p. Universal or A.C. for only 2£4/15/6. Or in 
Ivory cabinet 6/-extra. Assembled 90/-extru. New 
and Lopes circuits include 

PHILIP'S CH. . 200-250 A.C, 24 v. at 6 amp... 
3 bank, v ae current, individually metered. Bar- 
gain, £7/10 

Money back guarantee if not satisfied. Cash with 
Order please, and allow sufficient to cover postage 
Stampe ONLY for lists 


219 ILFORD LANE, 
ESSEX. 


ILFORD, 
ILFord 0295 
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A WINDOW WORTH 
LOOKING INTO 


Type 25/73 Receiver Units. With 465 
!.F. coils and 6 vaives : cwo VRS3, two VR56, 
one VR55, one VRS7. Very easily converted 
into A.C. mains superhet. Brand new, 
22/6 each 
Meters. 0-200 microamp, 2}ir. flush panel 
mounting, 1#7/6 each; 0-3,500 vole m/c., 
aie face, 22'6 each; 0-5 mia, 2in. face, 
49 each. 
ie s. up pill hi 
42in. x 3gin. x Itin., 
6/6 each ; 6 volt 85 amp 
limited number only available, 


, 2 volt 7 amp., 
lead acid, brand new, 
, lead acid, brand new, 
59/6 


Television 1.F. Strips. 45 mics 3 meg 

band spread, using 5 stages of T.R.F (EFSOs) 
Diode Stage (EA50) and Cathode follower 
(EFSO). Bragd new, the finest Television 
Strip yet made, complete with all valves, 
62/6 each. Ditto less valves, 37/6. 

Condensers. Mansbridge, 6 M.F.D., 1,000 
volt working, 2,000 volt test, very limited 
number only, 2/6 each. Don’t miss this special 


bargain. 

Condensers. Bias 25 x 25, cardboard, 
4/6 per dozen. Special! Serviceman treat 
Television “ Trouble Free” High Voltage 
Condensers. Oj! filled, Mansbridge type. 
1 mfd., 3,000 volt, 4,000 vole and 5, volt, 
all ac 2/9 each 

Television. Brand new RI3S5 Receivers, 
complete with valves as used in the “ Inex- 
pensive Televisor "’ for both Sutton or London 
wavelengths, 52/6 each. 

Television Combine Power Packs. Com- 
plete Television Power Supply. Input voltage 
230 vole A.C., Output voltages 2,500 volt 
5 m/a., 350- 0-350 volt at 250 m/a.,L.T. supply 
6.3 volt at 15 amps, completely smoothed 
throughout and complete with all valves, 
92/6 each whilst they ‘ast. 

Blower Motors. 24 volt A.C./D.C., English 
6/- each, ditto American midget 9/6. Ideal 
for conversion for Hair Dryers, Fans and 
many other uses 

Chokes. L.F., 3 henry, 200 m/a. + ae nag 
100 ohms, 3/6 each. 

resistance 20 heane 
80-100 m/a. resistance 360 ohms, 6/6 each. 
Cut Outs, |2 volt, boxed, new, 3/6 each. 
Rotary Convertors. !2 volt D.C. input, 
230 volt A.C. output, 200 watts, complete 
in wooden case, with A.C. volt meter and 
resistance for variable contro! output, brard 
new, €4/10/0; ditto 24 vole input, £3/5/0 
each 

Paxolin. We hold a very large stock of 
sheet rod and tube ell different sizes and 
lengths, one example 16 gauge, 2 feet square, 
3 9 per sheet. 

‘@”" Fiver, Bendix Command Receivers. 
Brand new and boxed, complete with valves, 
62/6 each, limited number only available. 

? Have you visited our new Branch at No. 34 
Lisle Street, Bargains by the thousand. 


Open all day Saturday. 
G. W. SMITH & CO. 
(RADIO) LTD. 


3. LISLE STREET, LONDON, W.C.2 
Phone : GERrard 8204 


| valves and meter, 
| BEL 


| Uncen Cecillograph. model No. 
Us. 


| 


| 100-120/200- 


| PRITH 


| mixer, preamp, louds; er. 258 
phones, 1 hand sta 
| Ries. 


} B. S.R. double channei 
with speak 


d £145. 
| WANTED, 2 dual apeee 174in recorders 


Gn ARRARD automatic 
ty 


—-. brand | 
Avo val ter complete with rotary 
| . — panel, cate. Eversh 


WIRELESS WORLD 


Ww TEST EQUIPMENT 
two-beam 
6 valves, self-contained power 
pack, variable switching frequency, provisional 
price, £10/14/6, enables two —- traces to be 
geplaved on standard oscillose 
RDS, 3 aseeten Ra. Putney. Lon- 
. 7538. 0098 
ALVE = Der BH R. Kitai design. an 
inherently robust and simple jpstrument 
OOv at 300 Mes to 5 Kes. 
, internally. and direct 
ohms. all ranges linear 
reset 
accuracy 


<. nO Zero 
meter overload 


-A. meter: kit 
with punched chassis. 
—_—. PRODUCTS Co., Marlborough 
Yard, London. N.19. [0186 


TEST SQUIoMaNT—suRPLus AND 
CONDHAND 


less 
9. 


339 by Cos- 
sor; £50. tation Approach. Graves- 
d. 6143 
IOSSOR 339 double-beam oscillograph, 
C.R. tube and complete set of valves: 
Box 7678. 
VO valve tester £9; Mullard B100 
cut-outs 6-24v 60a, 7/6.—Whish 
Devoran, Truro. 
()SCILLOSCOPE (R.T.S.) single beam 2 in- 
puts, cost price £45: hardly used: £20 for 
quick sale.—-Tel. Windsor 1248 16308 
N all-wave directly-calibrated modulated Sig 
Gen. for 30/-; cost about 10 - to complete 
£1 apiece; circuit, photos. 5/-.--Box 7626. {6295 


AS Sig. Gen. model El. 100 Ke s- 
60 Mc/s, new condition, little used, with 
accessories; £14 ynor, Kabin Rd.. New 
Costessey, Norfolk. {6260 
QronaL generators, oscilloscopes, output 
meters, valve voltmeters, frequency meters 
multi-range meters in — _— oy are 
invited.—Requirements to & 
pee Grove Green Rd., London. 


spare 


Point Quay’ 


£ ll 
NEW GRAMOPHONE AND SOUND 
QUIPMENT 
AGNETIC Tape. ~Emitape hy « 2. 200ft spool, 
25/-: G.E.C. tape nk recording 
ises, 10in d (aided. 3/-; all from ve tn 
terms availa 
ND Discs (SUPPLIES). Ltd., 178. Bispham 
Rae Southport, Lanes. Tel. 88153 (5335 
NFINITE baffle corner deflectors 
gomaned 


cS) rs; 
ment Co., 


full trade 


scientifically 
acoustic chambers for ¢ in 
.-—Broadcast & Acoustic 
ita. Tombland. Norwich 
OOD quality 33% r.p.m. motors 
turntable and rubber mat. £4 
s 78 playing desk £1¢ 
33B and 33C playing-desks £12/1/6; 
Dost free 
ROGERS Sv rora Co, 
116, Blackheath Rd . 
IRANSFORMERS. o— " control 
speaker ier cpones for all 
ial — promptly 
Langlam Crescent. 5. 
hiddx. Wor, 


;), XPORT only. 


16 
“despatched 
(M.O. Dept.). 
6317 
and 
*W.W.”” cir- 
made.—R 
Stanmore 
5976 


BSR 2-speed gram motors 


33l% and Ter ‘pm for microgroove or standard | 


records, fe le 5 10in turntable 
SOv Boe’, m4 price £3 10 in- 
el luding aon my ‘and postage to any part of the 


RADIOCRAFT. Lid.. Churchgate 
Leicester [0024 


GRAMOPHONE AND SOUND Eason 
—SURPLUS AND SECONDH 
ETIC iy ge stainless an 
.CO36in diam. 14,000ft, 15/-; 
1202 spools, 20/- Tee. 17, 
Berwood Farm Rd., port, Coldfield 5985 
& H_ Type A wire recorder. completely re- 
conditioned by makers this year, with new 
reel of wire; £98.—Levin. Lavender Corner. 
Bereweeke Rd., Felpham. Bognor Regis {6259 
AGNETIC sound recording wire. stainess 
; i 


wire. 


son 


7 er 

_ t 40. Grange Ra. 
S38. double channel R14, comprising 2 re- 
corders, recording «mplifier, 3-channel 
3.T.C.4021 micro- 
. 1 Moor stand, cables, etc.; 


comprising 2 recorders 
recording amplifier. 2 ribbon 
transformers, 1 floor stand, 1 
cables, etc.; 


ers, 


lesk stand, 

con- 

sole or motor plates 

mg od UND “i RVICES 544. 
© apart on Tyne, 1. “Vel 


Broad 
Newcastle 
[6306 


record-changing unit, 
pe RC 60/D16, co completes with lightweight 
—~_™- 5; Avo model 40. 


ed 50Ovolt megger 


343 ga 
339 gang! 
lator, 0-10,000 
output 50volts into 10 or 600 ohms, 
head thermionic voltmeter; offers 
any of of the above: wanted tat 
aynsons. 14. St. Marvy’s 


or wire recorders 
edford Tel 5568 
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“ DEMOBBED 
~VALVES” 
MANUAL 


giving details of Ser- 
vice valves and their 
commercial equiva- 
lents 2/9, post 
free. Manual giving 
also British, Ameri- 
can and Continental 
types. 

if yours is a valve 
problem— Bulls are 
the people to solve it. 
Send stamp for FREE 
comprehensive Valve 
Lists. Please enquire 
for any new or obso- 
lete types. Order 
c.o.D. 


C.R.T. : MAZDA Qin. CRM91 ; 
LARD Qin. MW22 
12in. MW31/ AA 
G.E.C. Qin 


MUL- 
14; 9in. MW22/18; 
12in. MW831/23 ; 


TAYLOR ON EASY TERMS 
EASY TERMS up to 10 months-—and 
very near Cash Price on ali TAYLOR 
meters. Catalogue FREE 


THE TAYLOR BUZZER 
For many sfgriagtios. 500 cycles 


ps., 3 v mA., also 4 v. 
A.C. 50 cycles. 5 6 


TRIMMER TOOL SET 
THE TRIMMER KIT which no Ama- 
teur or Professional Radio or Television 
Engineer, or Service Man, can afford to 
be without. Contains : 

1 End Trimmer, 1 Side Trimmer ; 

1 Yaxley Switch Contact Adjuster ; 

1 Low Capacity Trimmer, 1 Screwdriver; 
1 Set of Feeler Gauges ; 

1 Set of six Box Spanners from 1 to 8B.A.; 
1 Set of four Spanners from O to 8B.A. 
In durable black crackle finish 

metal case 25 6 


AMPLION TEST METER 
1,800 ohm per voit on all D.C. and A.C. 
ranges. 10 v., 100 v. and 500 v. D.C. 
and A.C., 50 mA. and 500 mA. D.C. 
Resistance up to 200,000 ohm (3,000 
ohm centre scale) with self-contained 
battery. 5,000 volt range with a 
separate H.T. test prod. (96 extra) 
Supplied with test prods. 


M -col 

ree a our scale easily £3.17.6 
SPEAKER MATCHING 
TRANSFORMERS 


ex-Govt. Surplus, only 


SERVICE SHEETS, the one you require 
on FREE Loan if you buy one dozen 
assorted at 10/6 

RESISTOR Colour Code Discs, 
Wearite ‘‘P’’ Coils, 3- each. 
WIRELESS WORLD back numbers, 
12/- dozen (one of your choice included 
if available). 

2in. balanced Armature Tel. 
MORSE Tappers, ex-Govt., 2/-. 

1 foot Aerial Rods, ex-Govt., doz. 6/- 
HYDROMETERS iron-break type, 6,-. 
‘*PENCIL "’ Type Electric Soldering 
Irons for use with Transf. or Car Battery, 
6 v. 24 watts, 10/6 only. 
ELECTROLYTIC Condensers. 25 mfd., 
25 v. 1/- ; 5 mfd., 35 v. 1/-. 

TEST PRODS, Superior Product, 36. 
ERIE Resistor Kits, containing 96 
+ watt insulated Resistors, all clearly 
marked, in metal cabinet, ‘2. 


Kindly mark envelope W.W 


1-. 


Inserts, 4.-. 


THE 
BRITISH NATIONAL 
RADIO SCHOOL 


ESTD. 1940 


Wlisb all readers the 
Compliments of the Season 
| * * 
| NOW IN OUR lith YEAR AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


to pass his examination(s) after com- 
pleting our appropriate study course! 


NOTHING SUCCEEDS LIKE SUCCESS 

and what we have done a thousand 

times already, for others, we can do 
again, for YOU! 


A.M.Brit.1.R.E. and 
CITY and GUILDS Radio and 
Telecommunications Exams., etc., etc. 


Six months trial period without obligation 


to continue. 


Please mention this advt. and send for free 
booklet and sample lesson to:— 


STUDIES DIRECTOR 
BRITISH NATIONAL RADIO SCHOOL 
66, ADDISCOMBE ROAD, CROYDON 


Phone : Addiscombe 334i 


| Tel. Bath 3811 


Pitman Books 


Antenna Theory 
and Design | 


2 VOLS, | 

Paul Williams, PH.D., A.M.I.B.E., 

M.I.R.E.; Head of Electronics Dept., 
Fairey Aviation Co., Lid. | 

An important work giving a complete 
account of the theoretical basis of entenna 
design, followed by comprehensive guid- 
ance on the practical aspects. Illustrated, 


Vol. I Antenna Theory) | 
21/- nel, 

(The Electrical Design of Antenne) 
63/- net. 


Product , 
Development and 
Design 


By A. W. Willsmore. Illustrated. 12/6 net. 
“ Mr. Willsmore assembles for the first time in 
one volume all the factors contributing to the 
successful development of a saleable product 
commercial considerations, technical re- 
search, protection of inventions, market 
research, product design, production planning | 
and inspection . . . 
a breath of fresh air to industry.”—-MASS 
PRODUCTION. } 


PITMAN 


Parker Street, Kingsway. London,W .C.2 


(Foundations of 


Vol. U1, 


earite t 
| TRE coils, “- * Lewcos ” 


| Yard, London 


the book should act hke | {¢ 


WireELeEss WorRLD 


tere ot AND SOUND E + aaa 
URPLUS AND SECOND 

AIRD pe recorder. still un ase a 

guarantee; £45 with "interophone. —Box 7613. 


(6256 

W IRE recorder constructional details, 1,3; 

—— steel recording wire, 3,600ft reels, 

: 6.—12, Rossendale Ave., Blackley, er 

[6229 

EW Wearite tave deck, B 
diffusion 


two 360 

8 wa each, 
“Theatrical Sound 

Birmingham, 20. 6329 
NEW COMPONENTS 

ANNEY OF BATH offers:— 


WIRELESS World T.V 
20 coils wound exact! 


5/-. 
POLYSTYRENE formers. 
B.A. for slug. with fixing hole, 


- price; 


90, Grestone Ave., 


superhet, complete set of 
y to designers’ specifications; 


tapped 0 
sin x in 


1! in x in 
l/-; 21 


ag = formers, 144 ain) 
shu ligin or Zink 
~ RR, “varnish, ore ‘ber nthe, 
screwed rod, copper 2/~ e brass i . tt: 
B.T.H. CG1-C crystals, 
; an al cable, 
yd; Dubilier ty pe 680 condensers, 0.001 6/6 each 
0.002 7/-; Relianc ts. all values, w 
’ Erie resistors, 
*t West, 4d ea 
densers, Dubilier drilitics, valves, 
ae aerials 


wai, a, Pins sin A. = 
10; OB A 


and pre-ampli fier 
jb nwa pairs J resistors. 47K 2 watt 3/ 

1%, watt pair; Dubilier high 
resistors, all “specified values, 2 t § 
+1% . 4 watt e 1/-, t1% 2 -; Silver mica 
condensers, finest auality only, 2 no surp!us, 
500 it +5% +1% 1,000 pfd +20% 
1/-, 4.000 2 ;" 5- bank a -position switch, a 
few left at 7/6; matched T 66 valves, 26/6 
fy 4 ditto, 36/6; 6V6G itto, 31/8; KT 63 ditto, 


BAN ID-PASS converter coils (Oct. W.W.), set of 
4, 10/6; Eddystone 739 split stator, 7/9; wobbu- 
lator coils, 6 pair; also 16 HT 28 
resistors and reliance pots, etc. 
desi: 
GOODMANS ,fudiom 60, 135/-; axiom 150, 168/-; 
— 3/- each; Denco type a hs 
enamelled cop- 
per wire. 141b to Prib ‘reels, all gauges; nuts, bolts, 
washers, studding. systoflex, etc. 
ALL Avo _ Taylor instruments supplied. tae on 
eques' y everything for WW, PW, 
EE. and Bernards designs get our quotation: 
retail only: send 3d stamp for all lists 
L ANNEY, 77, Lower Bristol Rd., Bath 
[6330 


rect iflers, 


ELEVISION-WW =H ine 


the 
ceiver; trade supplied 


for the above 2 | 


Eddystone | 
1/3 |} 


25 ts | 


long-range re- | 


pom —_ tine. ii reduced to 42/6. RF a8 | 
i 


n Screening cans and 
| 52 ‘6: empl ete chassis sets, 
| Dower unit. 98/- 
| SCANCOILS. mounted set 
6; mains trans. heavily_ made 
blocking trans. 1:1 15/-: 
sub-chassis, assembled. 70/- 
latest types. Germanium 
s, 16/6 each; book- 
25/- 
iron cored coils, 


angles, clips, 


35/-: focus 


each: ¢ 
WOBBULATOR, set 
10m convertor. set of 4, 
coils, 7/6 pair or - ray | An order at 4 
» Polysterene rod. tube, . 6 and 8mm 
formers, Belsol Poly counane. 
coils, on 2 miniature formers, 
iW. MW = s‘het coil packs 
but assembled cct_ supplied. 1 
BEL SOUND a" Co 
v.19. 


7/6: 


iron cored 9 6: 
few only. unwired 


Marlborough 
10183 


YRYSTAL microphone inserts (Cosmocord 
Mic-6). guaranteed brand new. 15/6. vost 


free 
RADIO- AID, Ltd.. 29. Market St., 
Watford ao 


G aF% 


new an ‘un 
INSTRUMENT bo gure, metal, 
finish, size 8'9 K3lq deep, with 
quarter inch, ain ‘fixing lugs for wal 
and corner sockets for ——y fixing, 
——— ma gg switch 8B.2 y. : 
boxed, 2icin or sizin overall. 
0- 30ma, 5/9; meters 2in  satare stone 0-300 vote. 
separate series resistan 5 


* Utopia,”’ Mayfield Rd., Herne 


thick gauge. black 


axolin lid 


also stri 


“about 1ft5in, Govt. quality, 
pee-as 


ts thickness, 1/9; switches, Yaxley pat- 
6; 2B sf 6w_no stop, 1/3; 
3B oP % ot ‘sihes only, 1/6; four gang con- 
densers, 0.0004mf, bridge tested each section, 
straight type, quarter spindle, 3/10; three gang 
di /10; condensers, tubu‘ar 0.lmf 350v 
wire ends, metal cased, 5/- dozen; Manertdes 
v wkg, terminals 
» 3/ and 0.004mf 1,250v wkg. 
» insulation ‘and condition perfect; low 


at 1/6 h; large quan- 
tities avatlable of most items; “full trade list on 
reg [0204 
LLEN GOULD, 5. 
rs Lewisham, S.E.13 
advertisement under 
Page 6£ 


Obelisk Parade. 
Please see our displayed 
name Garland Brothers on 

(0191 


12/6; Williamson tuner | 


| 


Watford. Tel 
[0036 | 


Kent. ‘an post free bargains, all | 


January, 1951 


The 7-valve Fidelia chassie ilustrated 
incorporates all the special features that have 
made the range so popular. It has a 5-watt 
triode output stage and electronic tone 
control circuit suitable for 78s and L.P 
records. 3 wavebands—16-50, 190-550 and 
1,000-2,000 metres, with tandem coupled 
variable selectivity and cathode follower 
detector. Frequency range of audio section 
is 30-18,000 cycles, Price £18/5/-. 

Other models include:—Pidelia Plas, an 
&-valve model similar to the above, but with 
additional R.F. sensitivity. Price £20/12/-. 
Fidelia de Luxe, 9-valve model with push- 
pull output and twin triode phase inverter 
stage additional to above. Price 1/5/-. 
Preciton **5."’ The smallest unit in our 
range. 3 wavebands, 3-watt triode output. 
Price 212/176. 

Technical Data sheets willingly sent on 
request All equipment guaranteed for 
12 months, and supplied on 7 days’ approval 


against full deposit 


M.& J.PEARSON 


263, GALLOWGATE, 
GLASGOW, C.4 


Offer the following Clearance 
Lines :— 


0.500 Micro Ammeters, 
Flush Type. New 16/6 each. 
0.100 Micro Ammeters, 2tin. Flush 
Type. Calibrated 0.1500, 16/6 each. 
0.20 Voit A.C., 24 Flush Type, 8- 
each. 

0.5 amp. R.F. meters, 2 square, 
3/6 each. 

0.50 M/Amp., 24 surface mounting, 
66 each. 

100 k/c. Crystal R.C.A. or Bliley, 
126 each. 

Selenium Rectifiers, 
amp. full wave, 25/- each. 
Selenium Rectifiers, |2 volt, 
amp. full wave, 15/- each. 
Choke 1.0.H., 650 mia., fotally 
enclosed, 7x7 7in., weight 30lbs. 
Made by Parmeko, 25/- each. 
Swinging Chokes, 3.6.4.2H. 250 
mja. Totally enclosed. 444» 34, 
7ibs. Parmeko. 7/6. 


All prices include postage. 
Gash with Order and please write name clearly. 


2$in. 


24 volt, 4 


4 
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NEW COMPONENTS 
ha A RADIO, Chesham House. Deptford 


a U S 0 U a D P R 0 D U CTs edverigamest wait eee Garland P Brot ers" on The N EW 1355 


‘ail Transformers, mains transformers out- 
136 WARDOUR ST., LONDON, W.1 ut transformers and chokes; open 


bol ted t %, transformers Gesigned to in fvidua! 
Owfrd Set Ea wala eee ce we, | CONVERSION! 
(Oxford Street End) 781, Harrow Rd., N.W.10. Ladbroke 2846 ° 


10075 
NUSOUND QUALITY AMPLIFIFRS. 7OU are bo .nd to try an Osmor “ Q"’ Coi 
© " pack eventually and be delighted wae the 
8} WATT OUTPUT. PP 6V6e—independent bass and results; why not save time and mon now 
treble boost and cut—switch for L.P. recorde—neg- 1| Send a stamp for free circuits and latest lists 
feedback—-provision for radio feeder unit—freq. | of coils. coilpacks, dials, etc. etc 
response 25 to 20,000 cpa. 4 | d.b.--hum 80 4b. |! OSMOR RADIO PRO ObDUCTS. Ltd. (Dept 
down at 6.5 watte—feedback 14 d.b.—sensitivity .05 W.C.A.) Borough Hill, Croydon, Surrey. (Te! 
volt. Price only £14/14/- | Croydon 1220.) 10046 
7" YTH mstructor, chassis. 
4; WATT OUTPUT — independent base and treble 5 ms = Poggi oo My gram 
boost—pre am p.—provision radio feeder unit, 810/10)- 


. test r, Viewmaster kits, etc.. 
Constructional booklet 1/8, post free. Complete kit, F stamp "for Austs, 


— - a pee coi!pack kits, 2 stage 3 station (1 lw, 2 
Pre-set TRF—Home, Light and Third with gram: [| mw). preset. amazing performance, oniy 
position—air spaced trimmers for stability of tuning: wiring to complete, size 3%4inX2in. full in- A COMPLETE TV SET—SOUND, 
Size Gin.-7in., height 4in., £6/10/8, inc. Constractional structions, cron t diagrams, etc.: please note new VISION 
Can be built for £3/10/-. price 15/-, post paid, c.w.o.—A. P, Cretton 2; PAC 

8 
UW Light—<Gram. position. Size 6in.-7in., 
height 4jin.. £6/10/8 inc. (Please send 8.A.E. for 
descriptive leaflet on all our products.) 


be ST bse: of pensive 
NEW whistle filter design that really works! ae ales ae er Ree vane te yo Stee with 
Complete elimination of heterodyne — a anid ” of » toget — 
$ secured with a band width RA omy S00 ¢ ana ute minimum extra parts, mal 
REFLEX quality is, therefore, unaffec adjustable. 8. 5 this one of the most sensational offers ever 
“. CABINET. | Goud ke; Fwy tat 57 9 particula os ty sha made in surplus TV. 
At last, tle hinet for the famous Wharfedale ny & r venue uu 
10in. Speakers. “Blaes 30tn : sin , 19in. Complete with Middlese: (6284 | § Datafor London or Birmingham, now available 
reflector—Bass port—-Polishec nich. A handsome 5/ pair only; we can now supply the |§ 2t 3/- per copy. 
piece of furniture. Price @8. 1 a - “MM” LP. tr , ‘ Je 
A lin, Model is alec ovallttiont @0/15/~ ae | cote world-famous M LW ,, He 1355's in original maker's cases, 55/-. 


be 
stability) pre-aligned to c/ / 
GRAMOPHONE EQUIPMENT. Connoisseur P/ups, || pair; tion ?dust cored coils for standard wave- || METERS 0-} M.A, 2in. round, in sealed 
Standard L weight, : . 1B/-; sengths available at 3/- each; Coil Group A con- maker's cartons, these are intended for che 
sisting of 6 Supacoils (your own selection from Trans/rec. 21 amongst other equipments. 
; . | Our range), 1 tour pole three way switch, 2 fixed | f On y 66, 
M 26 - » 28/8; padders, suitable ad ry lected, one pi ; . 
iniature -3 Hi Fi, 3 Ada) New abie trimmers, all for 26/9; il Group B, similar ‘ " 
EMI. re 10in. 4 . £12/17-; try ut with 9 coils (your choice), six pole RECEIVER 21. A battery receiver covering 
334 r.p.m. motor, 65 4 ; Collare AC47 78 r.p.m. centre y sw . 2 padders and 9 trimmers, all 4. 2-7.5 and 18-3! Mc/s, these have slightly 
on 25/18 2 ; Whariedale Micro-groove Equalizer inves. Home — ctor" kt, ae a d switch spindles (wafers intact) 
pte See also our displa vertisem: and are supplied complete with the vibrator 
THE NEW GOLDRING 3-WAY P/UP, for Standara || SUPACOILS, 98, Greenway Ave., London, one pack 21 (6 v. input). Complete with 9 valves 
and L.P. records, £3/4/4 , inc. two Sapphires. | COMPONENTS SURPLUS AND and circuit. 37/6. 
CHANCERY LP. ATTACHMENT 6.33, £3126. ]| | .,.,. SECONDHAND TRANSMITTER 21. The transmitter unit 
with Decca L.P. Xtal P/ap, £0/8/8. C: : . ; which is associated with the above receiver, 
We stock @ full range of Wharfedale Speakers ete BRIDGE full wave metal rectifiers, if 6 12- covering the same frequencies, and trans- 
volt 1 amp, 5/6; 6 or 12-volt 5am or mitting speech, CW or MCW. Complete 
TELEVISION 12-volt 7amp, 17/6; $c ja “volt famo 25/- wtehs ~ Pg the PA coils and relays of = 
We stock all the parte for the Viewmaster and Elec- . + 24-v0 =v . have been suri by the Mini of Sugp! 
mics televisors inc re LID resistances. 1 to 4amo l4ohm, 5/6; ave been suFipped by t imistry y. 
22.6. ; al eae peer =, = ‘gon: 2a lohm, 6/-; 12amp lohm, non-slider, but may be replaced without difficulty. Tom 
in. with Filter, §5/-; I2in. lens, 70/-; 12in. with 3/6 Lig plete with circuit, 25/-. 
Filter 75/- 26a, Colherne Mews, London, 8.W.10 Pre- o—e = 
mantle 8941. {0201 ||] CONTROL UNIT 214. in sealed maker's 
NUSOUND TRANSFORMERS Spark, tondon, 12." Fe tit 1260. Eat, cartons, these contaiu 3 EFSO’s, 2 EB34's, 


A selection from our range and we can wind to your || rk, Ba Tel. Uf. 1260. Est. 1 DI, 39 resistors, 17 condensers, 8 pots and 


» Light and Thind—cholce of . 849, Copnor Rd. Portsmouth. 
! 


apec., delivery 7 days. Estimates free 25, peers. Mew paresis! retaining rings || 2 host of switches etc. ONLY 19/6, 
Williamson Mains Trans. 425-0-425 200 m/a., etc., . 8d each: B7G valve holders 

63 6. ype. each: Alladin coil formers * th cores, POWER UNIT S441B. Separate HT and 
250-0-250 v.10 m/a. 6.3 v.1A.4¥.15A4., 18/6 ° ° 6d each: 3 meg carbon vol. LT transformers, each individually controlled 
6.3 v. 1} a. Heater trans. 230 pri. only, 7/+, cont ~d each: 1 i) - controls, with and outputs of 300 v. 200 mA D.C., 12 v. 
4.24. Heater trans. 230 pri. only, 7/-. " em: 0.25 Mf) 3A A.C. and 5 v. D.C. make this 2 useful unit : 
6v.6a.C.T Meshes trans. 230 pri. only, 17/3. ° swi j ach: ¢ ie kle wn coh led 1 ligh ° 
4&3 v.3a.¢ Heater trans. 230 pri. only, 12/6. ise suppressor units, , is grey crackle case, jewe pane! lights 
I2v.1ac T ‘Heater trans. 230 pri. only, §) ‘0 gon Ke each: C.V.102 for HT and LT and fuses make it attractive. 


* a , In sealed maker's cartons, 65/-. A few soiled 
NUSOUND CHOKES gg gt ee ~ at 50/-. 


CHA, 10 H., 150 ohms, 75 m/a., 49. 


100 ohne, 00 m/e. . A/9. uot, 138 8d each; a 3 rans, with p : STEP-DOWN TRANSFORMERS. Auto 
250 ohms, 00 m/a., shrow | * ’ transformers (230/115 v.), these will handle 
: 0 ohma, 100 shrouded 9 each; 50mf 
CH9, 10 H 200 aoe 150 a 7 apaaenk gs cond. bias igs cond d seact 11 mi some 75 watts. OUR PRICE 6/6, 
CH2, 5 H., 80 ohms, 250 m/a., shrouded, 19/6. mi Z 
Our comprehensive list oaTV —Radio and Gramophone } le each pecia AMPLIFER 113SA. Twin inputs, three 
equipment, etc., is now available. Price 4d. post free. ! ns LS reo toroush, "DS valves, (FBC33, EK32 and EL32), circuit and 
with screen, bargain |§ our “!0 min. conversion data”, ALL FOR 
65 kc,s standard size 1S/-. 
ee =! is 8 8/6 pr f. 5 ee. cerry . 60. 65. 
p.t., all 2/-' doz. or || RECEIVER 3547. Fresh supplies of these 
have just arrived. With 15 EFSO’s, 8 = 
COMPONENT Parts for constructor television 
and Eedio circuits our Ler tality useful valves, hundreds of components, and 
TE 6d. extra for Pye 45 Mc/s strip.” NOW ONLY €5/12/6. 


send 
posters orders Under £5: died. sae. all en les 
nd lis Se ae eee t0sL || RECEIVER P40. Ideal for UHF work, these 
QOUTHERN RADIO SUPPLY. Ltd., 11, Little | J have 2 IF stages (2.9 Mc/s) and full audio/der. 
Newport Street. London. WC.2. See our | § stages (6V6 output). Oscillator is crystal 
displayed advertisement page e Be (0016 controlled, with Itiplication , 
Lot rasio and North London's best selection and there is one RF stage. Covering 85-95 
of radio and television components; pay us 
a visit or post or ‘phone one your et enquiries. no lists. — o~* easily iy te ome’ x 
LITTLEWOOD & GR Ltd., 27, Ballards > one 2 Cee ee 
Lane, Finchley, N.3. Fin. 3060. (o0ss |f | ECS2, 2 EF39’s, | BE34, | 6)5 and | 6V6. 
AGSLIP transmitters, 3in Mk. 2 and Mk. in sealed maker's cartons. 65-. A few Soiled, 
21/6; jieees.. Hunters, 2in Mk. : 39/6. 


1, Se 
—K. Logan, Westalley, Hitchin, | 
(5889 INDICATOR 198. Complete with 3° 
ae I NOSCOFE for ne. R.C.A, type 1849, for (VCRI38A) tube, eight useful valves, and a 
oy FREE condition. --Scophony-Baird, Lid Lancelot. Ra" |] Post o! components ; Ideal for scopes, etc., 
7— 


a ot * °. 
Wempiey, Mi We. a $41, in sealed maker's cartons ; 40)-. 


UlU transformers, vatt, 
3 I £ T soiled, 46/-. carr. ¥, 70 
cbehde Bo : 3 ; oat me + - ers, new, 17/6, *9 
a7 Hse t 3d; 4. ‘ . post 1/2: 
Losdee, Wi. | igh inde 0-6, 9, Cauldwell Street, 


ShaMPiOn Pe pueigeis't Uplands Way. ken. | BEDFORD. Phone sss. 
ion. i el 
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=THE MODERN BOOK CO 


reieen Receiving Equipment. By 
T. Cocking. 18s. Postage 9d. 
uae Reproduction. By G. A. Briggs. 
10s. 6d. Postage 6d 
Encyclopaedia of Radio and Television. 
1Ss. Postage 9d. 

Short Wave Wireless Communication. 
By Ladner & Stoner. 50s. Postage 9d. 
Handbook. By F. E. 

Postage 9d. 


By A. Marcus 


Radio Engineers’ 
Terman. 50s. 
Radio Servicing. 

Postage 9d. 


Vessing Radio Sets. By J. H. Reyner. 
22s. 6d 


Postage 9d 


Radio Valve Data—compi'ed by “Wireless 


World."’ 3s, 6d, Postage 3d. 


Wireless Servicing Manual. 
Cocking. §2s.6d. Postage 4d 


Ediswan Mazda Valves. /|949-50. 
Postage 3d. 


By W. T 
2s. 


Technical Instruction for Marine Radio 
Officers. By Dowsett & Walker. 60s. 
Postage 9d 


Radio Receiver Design. 
2 volumes. 28s. each 


Transmission Lines and Networks. 
W.C. Johnson. 42s. 6d. Postage 9d 


By P. Vigoureux. 


By K. R. Scurley. 
Postage 9d. 


By 


Ultrasonics. 
Postage 9d 


25s. 


We have the finest selection of British and 
American radio books in the Country 
Complete lists on application 


19-23 PRAED STREET 
(Dept. W.1) 


LONDON W.2 


PADdington 4185 


| button base holes, 


NEW ELECTRONIC SUPPLIES Co. 
281 LEEDS ROAD, FAGLEY, 
BRADFORD, YORKS. 

MAIL ORDER ONLY. 


ALL THE FOLLOWING 200/250 INPUTS 
IMPREGNATED AND HARD 
F- FULLY SHROUDED. 5S 
HALF SHROUDED OR SUNK TYPES 
LARGE OR SMALL SPECIALS QUOTED FOR 
WITHIN 48 HOURS FROM RECEIPT AND 
MANY OTHER TYPES AVAILABLE 


$275. 250/0/250 75 w/A6.3 v. 3a., Sv. 2a.ath7/6 
*$350 350/0/350 90 m/A. 18/6 
*$ 250 250/0/250 110 m/A 21/- 
*§ 300 300/0/300 110 m/A 21/6 
*$310350/0/350 110 mj/A ° at 22/- 
*Above 4 have L.T.s 0-4-6.3 v, 4, 0-4-5 v. 2a. 
$315. 350/0/350 150 m/A 6.3 v. 3a.C.T. 
Sv.3a. 
F425 425/0/425 200 m/ AG. 3. be. c.T. 
6.3 v.4a.C.T.5v. 3a. a 
F315 350/0/350 150 m/A6.3 v. és. 6.3v. 
a.,5v.3a. 
*F350 350/0/350 90 m/A 
*F250 250/0/250 110 m/A.. 
*F350 350/0/350 110 m/A iaantasaneiaee 
*Above 3 L.T.s 0-4-6.3 v. 4a., 0-4-5 v. 3a. 
FM63 200/250 in 6.3 v. and 2a. ......... 
FM126 12.6 Tapped 6.3 v. 3a 
Above 2 Skeleton Finish 
Williamson O.P.T. to Specification at £3/18/9 
30H 20 m/A choke 
10H 150 m/A choke 
B.1. Condensers Carton type 8 mfd. 
B.!. Condensers carton type 8+8 
8.1. Condensers can type 8+8 (clip 
4d. extra) 
TERMS : CASH WITH ORDER. CARR. PAID 


17/3 


| 1! ein height 
METERS, 


| 1, crossover needle 


| ys aS 


| Rd.. West Wickham. Kent 


WireLess WorLp 


COMPONENTS—SURPLUS AND 
ONDHAND 
Re CLEARANCE, Ltd 


TELEVISION! A set of 3 components, 
a line output 


compris- 
transformer, with width control 
nd E.H.T. winding giving 7kV (using EL38 or 
BOY and EY51); line and frame scan coils (both 
low impedance); focus coil (res. 10,000¢ 
approx. 20mA). 42 - the set 
line ane. et ‘7 coils (low 
master, 
50w foputatons 
0-110-200/250v, 
6C5’s p.p., into 807's D.D.. ti 
smoothing condensers throughout, jacks tor key 
mike and line; the power vg 3 gives 500v ,200mA 
(d.c. smoothed) and in ion to 
supplying the modul ator: comp! ete out fit wi th 
circuit diagram in metal case (2lin rack mount 
ing panel) contained in solid oak case no mod. 
trans., to clear the remai a of our stock at 
reduced price; £8/10 Sy aid. 
AIRCRAPT recei vers, R.V Pye1sl, 6-v receivers 
covering 195kc/s- 5 050K sin i. bands, switched 
i 3 LF t utput. BFO. 4» 
, 1- 126, power from 28v dyna- 
valves dynamotor 
. last £4/15, carr 
complete kit for con- 


) current 
plus 1/6 postage 
imp.). as View- 


“Complete _— power sup- 
50c/s. 8 


O.K., to clear 
. amplifiers 


, valves 4XCL33, 2x cEF37, 

chassis and case, isolated from mains 
and drilled, circuit diagram Sg ed. everything 
complete, £10/19/6, carr ; television focus 
coils, for 9 or 12in mag bes, 10, 
average current 20mA, 7/6 
PERSONAL receivers. 3 valve T R F 
contained in handsome 


using lt Ss, 
kelite case with — 

<6l_x5in with lid closed, pla tie 

handle. frame AE in lid. these recei vers 

jum waveband and operate from 

dry batts., standard types. 

. Output to a pair of lightweight 

controls, SM tuning and reaction, 

Switches on, supplied brand new, 

ine valves, batteries, phones, an ideal set for 

walids, hosp. patien etc.. these receivers 

are not Govt. sure and are offered ready to 

4inX5\4inx1tin, drilled. 4- 

9, 5X9X1%gin, drilled 7- 

2/3; ali.. 17X9% x 24 in, 


Grilled 7 int. octal and square, open ends, 
ans, ra 2 


6H 200m. 
2x5, shrouded, 
SOv, 2/3; 16 


b. 2/-; 
i er with shorting 
; all have 3in spindles; 
2inX 154ia, pets. M 


. 465k, ‘cs 
0/- 
metal cased 2in circular, 15/600v 
. 6/6. 0-20A or 0-40A with, shunts, 
cased 2in square O/ImA 8/6 
50mA 7/-, 0-300v series res. sup- 
lied 7/-, 0/20v 5/-: bakelite cased 2%in circul 
0/30mA 7/-, 0/100mA. 0/200mA 8/6, all meters 
flush mounting, - extra; visual indicators type 


Osc., 1/6 ‘per coil, 
iron cored, size 1%, 
fair 


common magnet, 
fess cursor 3/11; 
input, 


pai 24y input. output as 16d 

's and dockets, bakelite with keyway, 5. 

: : ; * Jones "" plug 
pair; bakelite cases 

. 4X3'4in without li 
D with former for frame AE, lid re- 

quires fixing, ideal for personal sets, meters 
i = yal qd; extension epenker controls, 

\4in spindle, 9d ea 
CLE: ARANGE, Ltd., 27, ‘Tottenham 
Court Rd.. London. W.1. Tel. Museum 918 


+ 
} 


foo1s | 


MATEURS, ~ servicemen why pay 
fancy prices the know.” Send 
S.a.e. today for list that will save you pounds 
goods | e.w.o. only; money back guarantee; don’t 


delay 

ANNAKIN, 25, Ashfield Place. Otley, Yorks 
SCILLOSCOPE cabinets, 119 6%, complete 
with chassis containing support and holder 
for VCR 139 tube, 2 potentiometers, various re- 
sistors, etc.; the cabinet has hinged viewing hood 

with plate glass window; supplied with full 
version data, 10/- each, plus 1/4 stage; 2in 
moving coil microphone inserts, 45 o m, suiteble 
for miscorsonee or miniature extension speakers, 
3/- each, plus 4d postage. 
LVE t size, complete kit 
parts hoi construction which in- 
cludes black crackle case size 4\4in x 3\4in x 1\4in 
already drilled with hinged back, high-class 
» Miniature valve and base, 
, battery, etc.. with full instruc- 
tions; this instrument, when constructed will 
cover ac, audio and RF test work over the low 
yoltage range of 0-5 volt. price 27/6 and postage 


TELEKIT SUPPLY COMPANY. 51 Addington 


JANUARY, 195! 


RADIO SUPPLY Co. 
34, Hanover Street, Park Lane, Leeds. 
BRAND NEW GUARANTEED GOODS 
MAINS TRANSFORMERS. Fully inter- 
leaved and impregnated. Primaries 200-230- 
256 v. Screened. 
= yoo ig types, with TOP Shroud 
m/a.,6.3v.3a.,5v.2a. 2/11 
350-0250, 70 m/a.,6.3 v.2a.,5v.2a. 
eet. 24-3-2tin. . : 
350-0-350 v. 70 m/a.,6.3 v. 


350-0-350 v. 100 m/a.,6.3v.3a.,5-v. 2a. 
350-0-350v. 120 m/a.,6.3 v. 4a.,5v. 3a. 
350-0-350 v. 150 m/a.,6.3 v.4a.,5v. 3a. 
Fully Shrouded Upright Mounting Sepa 
250-0-250 v.60 m/a.,6.3v.3a..5v.2a. 
Midget, 24-3-3in 
350-0-350 v. 70 m/a.,6.3v.2a.,5v.2a. 16/9 
,6.3v.6a.,5v.3a. 23/9 
6.3 vi-4 v. 4a. 
21/6 


27/9 


15/6 


3a 

os a 425 v. 200 mia. v 

C.T..6.3v.-4a.4a.,C.T. ,0-4-5v 3a. 42/6 
ELECTROLYTICS. 8 mfd. 450 v. Sma‘! 
Met. Tubs, !/18 each ; 16 mfd. 350 v. Small 
Cans, 2/3 each, 18/6 dozen ; 8-16 mfd. 450 v. 
Cans, 3/6each ; 50 mfd. 12 v., 8d. each, 5/6 dor. 
4 mfd. 200 v. Tubs, 6/- doz. 
SMOOTHING CHOKES. 40 m/a., 
360 ohms, 3/3; 60 m/a., 
4/3 each, 42/- doz. 


10h., 
1S h. 400 ohms, 
; 80 m/a., 12 h., 350 ohms, 
5/3 each, 45/- doz. ; 100 m/a., 10 h., 100 ohms, 
200 m/a., 5h., 100 ohms, 7/6 each, 66/- doz. 
OUTPUT TRANS. 6V6 to 2-3 ohms 
(Small), t/t); Push-pull 10 w. 6V6, PX4, 
6L6 to 3-5-8-15 ohms, 15/-. res type, 
exact to author's spec., 63 

Misc. MSs Ex- Gove. 
Formers, slug tuned, 4/- doz. 
Valve Holders, 2/9 doz. 

164 x 94 x 7$in. approx., 
Speaker 


” Aladdin Coil 
Clix int. Oct 
Receiver Cabinets 
cut for Dial and 
Complete with speaker fabric and 
back. Cream cellulose finish, 10/6. T.V. 
Masks, !2in. Cream, 12/9. 
TERMS. C.W.O. or C.0.D. over £1. Post extra 
under £2. Fulllist 3d. Special List for Trade, 3d 


PUBLIC 
OPINIONS ! * 


Read these extracts from letters ry mere | 
a copy of the Candler ** Book of Facts.”’ 
“I bave heard such lavish praise from members of the 


R.8.G.B. and personal friends regarding your methods of 
teaching Morse that I write for your ‘Book of Facts’. ” 


I am an absolute beginner, but knowing of the efficacy 
ofthe Candler Sytsem, [ should be glad if you would forward 


te 


| your * Book of Pacts 


1 am just a beginner of Morse and I would like to improve. 
I have heard glowing reports of your system and am very 
interested.’ 

Kindly send me details of your ‘ Scientific Code Course for 
Beginners.’ I know enough of your system and its merite 
not to require any testimonials 


a extracts are from letters sent us by Candler 


I would like to take this opportunity of thanking you, 
not only for the Course, which I consider to be unbelievable 
value for money,’ but also for your kindness and personal 
attention. REF. 3120, NH. 
“T have successfully passed the P.M.G. amateur’s licence 
test and have been allotted my callsign. I took it with 
ease, after completing lesson 3."’ REF. 3301 V.A.T. 
“Have passed out on the final Morse exam. here with a 
plain language speed of 30 w.p.m. and code/letter groups 
mixed at 28 w.p.m. Sending at 30 w.p.m. REF. 3601 B.L. 
“I passed the code test to obtain my Amateur licence with 
flying colours. The Telegraph Inspector wanted to know 
where I had learnt to do Morse with such precision and 
-ordination. IT could do nothing but give all the honours 

» the Candler System At present I am — to geta 
pany 5 w.p.m. without any faltering.” REF. 2566 P.J.L 


There are 
CANDLER MORSE CODE COURSES 
for Beginners and Operators. Write for the 
Candler “Book of Facts.’" Free on request. 


THE CANDLER SYSTEM CO. 


(Room 55.W)—121 KINGSWAY, LONDON, W.C.2 


Candler System Co.. Denver, Colorado, U.S.A 


JANUARY, 1951 


SUPACOILS S. 


OFFER 
THE LATEST EDITION OF THE 


HOME 
CONSTRUCTOR’S 
HANDBOOK 


No keen radio enthusiast should be without 

this invaluable booklet which is of equal use 

to beginner, amateur or professional radio 
engineer. It contains, among other things : 

@ Circuits of Feeder units, Superhet 
receivers, Test equip , Amplifiers 
and power packs, etc. 

@ Pages of servicing and constructional in- 
formation which will assist you in YOUR 
radio problem 
Complete resistance colour code. 

A considerable amount of inva'iuable 
genera! Radio information 

A comprehensive catalogue. 

Above all it is profusely illustrated with 
half tone blocks and costs 1/6 only or a 
copy will be given FREE with every order 
for £1 or more. 


We also offer the following selection from our 

stocks of quality components : 

@ COILS. A complete series of High Q 
variable iron dust cored coils (as recom- 
mended for the P.W. 9 valver) in wave- 
lengths 10-30, 16-50, 30-75, 75-200, 
190-550 and 800-2000 metres; Aerial, 
H.F. or Oscillator at the remarkable 
price of 3/- each 
MODEL 30 famous 3 waveband superhet 
Coil Packs, aligned, 40/11 inc. full connec- 
tion details and instructions given with 
peat pack 

MODEL 40 Coil Stentor, 

R.F. stage, aligned, 70/3 i 
MODEL 30 TUNING UNIT consisting 
of 30 Coil Pack, pair of |.F. Transformers, 
matched 2-gang and attractive Dial. 
Components alge together as a unit 

and sealed. 69/9 i 
MODEL 40 TUNING UNCT, similar 
with R.F. stage .... 99/6 inc. 
CHASSIS. Good ‘quality “aluminium 
chassis in stock for 5 v. Rec. II/-; 6 v. 
Rec. i Amplifiers and Feeder Units, 
etc., fro /- 
45.8. Pry SPIN WHEEL Tuning Assembly 
= Sos Coil Packs and Chassis 
. 25/- each 
oe COIL GROUPS. The very popular 
Coil Group A 26/9 
Coil Group B 43/9 
@ GRAM components of all types in stock. 


SUPACOILS MAIL ORDER OFFICE 


98, Greenway Ave., London, E.17 


with 


WikELESS Worip 


com sey AND 
SECOND 


Ou" LL probably get hg ~ vomith’ 8, Edgware 
Rd.! Every P _ the construc 


NDICATOR units type 184A, 
cathode ray tubes, 
| Sire, and vig valves, , 
V.R.65, metal rectifiers 
“poi entiometers, 
each, carriage 
SYNCHRONOUS clock units, 
250v a.c.. 50 cycle. fitted Sangamo motors, con 
sumption 2!) watts, size 2*,in diam., 2in deep 
geared 1 rev 60 mins friction reset 
IDEAL movements for making electric clocks 
| time switches. etc., complete with 12 to 1 diai 
train and 5in hands, price 22/6 st id 
| Tess dial tr as above, final speed one rev per min 
less dial sre. ideal for dark as process tims 
= white rok - each, St paic 
'O rotary one ers, et 24 
ca put 230 volts a.c., 
c 


chokes, 
resist ances, 


trans 
condense 


self-starting, 200 


volts d.c 
cles, 100 watts. fitte 

type 78A 
size 5) ein x 


switches 
manual or ye 74 operation, 24 volts, 
4inx2in, £1/7 h. 
COLVERN ohm 
ney gS sizes 10, 
lots ~ twelve or more, 32/- per doz 
7 OORMANCE meters type No. 2, 
mains 230v a.c.. 50 cy 
Vro 1 V.R.137, 1 5Z4G 
and other useful ‘components, £2/5 
riage 3/6. 
NEW Klaxon, 200/250 volt, 50 cycle, a.c. motors 
capacitator inductance start. 2,700 rpm. 1 40hp 
} tied in cradle, condenser supplied, price £2/7 


NEW ex-R.A.F. English Hleot ric electronic igni- 
| tion testers. ty: 5G/447, input 230 
6/12/ By volts d.c. 


volts a.c. 50 cycles 1 
STEP-DOWN transformers, input 230v a.c. 50 
ee output 6.3-0-6.3 volts 19 amps: £2,/12/€ 
| ADMIRALTY pattern Re 
formers. yg 2 ‘ 
| 18 volts 108 DS, centre 


ms, in 


fitted stan 


each, 


duty l.t. trans- 
secondary 


3 amps; 


input 115 volts d.c., 
150 watts; £4/15 


) rect fer sets, x 50 volts Be d.c. 


6 eac 
JANETTE rotary converters, 
output 110 volts a.c., 50 cy 
each. 
A LARGE assortment of various ex-W.D. radar 
and radio . relays, power packs, oscil- 
" _, Haotoaragii apparatus 


, London, W.C.1 
[ 


OMMUNICATION recsiveta., in stock, 
| Hammurilung o r Pro, H.R.O. Seniors 
Hallicrafter 8.52 C.R.100. A.R.88D.. A.R.88L.F 
etc., all in perfect order: R.1155 receivers in new 
condition, complete in original transit cases; 
your enquiries are invited for rotary conver- 
| tors and electric motors, most sizes and types 

| available from stock; motor alternators. 1 
c., input 230v a.c., 50 cycles, 250 watt out- 
clearance of F.H.P. electric 

10v- Vv a.c 


suitable for 
es, 12v-15v 
<. motors with extended ‘spindle. Switable ‘tor 
| totale. etc.. 9/3; att P.A. ck 


| $4) /10, less valves; new moving coil microphones 
hand type. heavy duty and complete with 1l2yd 
screened cable, £3/15; 2 only as new B.T.H 
Jenson cine kers, energised. and twin 
unit multi- ed horn unit; 20ft telescopic 
a mast /6 each; large selection 
multi- — meters, y 
generators 
meggers and meggers. etc.. all at 
prices; hand bearing prismatic compasses with 


provision for battery in handle, perfect, 40 - 


spells Quality in 
Tape & Wire Recording 
Heads, Amplifiers, Tape, etc. 


ORDER YOUR HIGt QUALITY 
TAPE MECHANISM NOW! 


Constructor's Envelope : Amplifier Equip- 


ment. 4/3 Post Free (G.B.) 
‘* Magnetic Tape Resaréias” » 4th Edition 
revised & enlarged. 7 /- Post Free (G.B.) 


Write for Latest Price List, 


‘each; very large stocks of ccamemnttens valves 
| Keystones. 
ments; 

> mains semi-shrouded 
250. 100ma 
damp. 20/- > jarge stocks 
transformers a sizes and Rew wound 
t specificat a.c. and d.c gram 
motors and auto ‘record changers. in stock from 
£10/15; switchboard mounting voltmeters, amp- 
)| meters, various ranges 4a.c. d.c. available 
at cheap prices to eer 
| enametied wire. 28 s s 
DS8G.. No. 15 U.X. bene American valves avail- 
able. pecial. oaer: H.R.O. ils ~.96 
180-430 k/c, 45/- each: quantity of litz an 
— wire available; vrices do not 


BERVICE RADIO SPARES 4 Lisle St., 
rrard [0188 


ADI UNLIMITED ome p.m. speakers. guar- 
° Sin 12/6, Bain 


c and 
nickel 
include 


W.c.2 


rs. cock, 
3/6; V/controls, 
| meg. 2/6; W/sw. : 


0- M/amp meter, 
— 2. 9/- doz _M/coil hand mics. 
80 


| ohms 


—_-AUDIGRAPH LTD.=— 


Deot. MR3, 74, 
HOCKLEY BIRMINGHAM, '!38 


| free: mic 
Great Hampton Street, . 


| odd leng 
Gost free: type 25 receiver. 


ld_ stam bins 
RADIO Elm Rd., London. E.17 
Tel. Key. 4813. Open all duy Saturday. [0062 


wound potent ry yp with | 
25. 500, 50 and 1,000 « 


0057 


rans, 3/6; hundreds other bar: | 


Best between 
Aerial and Earth 


Armstrong chassis are designed 
and built for those who demand 
something more than ordinary 
commercial receivers can offer. 
Very—but very—brief details of 
the range are given below, but 
we'll gladly send you full specifi- 
cations and data on any model(s) 
that interest you if you'll drop 
us a line. 


Model EXP83/3. An 38-stage all- 
wave radio chassis. Fly-wheel 
drive and 8 watts output. A.C. 
200-250 volts. £15.8.8 

Plus P.T 


Model RF103/3. A 10-valve all! 
wave radio chassis for A.C. 


operation, £19.19.0 


200-250 volts. Plus P.1 


Model 1252. A 14-valve five-band 
radiogram chassis with three 
S.W. bands down to 10.9 metres. 
A.C. 200-250 volts. £33.12.0 

Plus P.T 


ARMSTRONG TV MODEL TV20. 
A wide range 20-valve instru- 
ment with 12” C.R. tube. Models 
for both London and Sutton 
Coldfield _trans- £52. 10.0 
mitters available. Plus P.T. 


THE CHASSIS PEOPLE 


Armstrong Wireless and Television 
Co. Ltd., Warlters Road, Holloway. 
London, N.7. 


Telephone: NORth 3213 


92 


NEW S.T.cC. SELENIUM RECTIFIERS. 
Largest L.T. range in Great Britain. Current 
products. NOT surplus. 
W.W. Televisor, H4/100 VR’ 
by N2/100, 15/10 and N2'SO, 11/2. Post 64. 


HALF WAVE RECTIFIERS. 

lév , #a., 7/- 5 ba., 06; 2a., 910; 3a, 17%; 
all <7 6d. <. 18-; ; 

30v. ta., 12/6 ; 2a., 

48v. 166 ; 2a.. 21/-; 

100v. 2, 6 ; 4a., 69 ~ ; 6a., 100/-, ail p. I/-. 


HALF-WAVE HEAVY DUTY, T7iin. 
SQUARE COOLING FINS. 
l6v. Sa., 22/6 ; 10a., ne hee 5v., 37/- ; Ba., 
406 ; 48v. 2.5a., 276; , 5016; Ba., ST), 
all post |/-. 

BRIDGE CONNECTED FULL ~ 
Special price 230v. la.,D.C., 90/-.2.5-3a., 
105/-. 17v. 1.25a., 12/9; 1.7a., 16/4; 2.5a., Bs; 
3a.,23/- ; 4a., 26/- ;5a..276 ; all post free. 33v. 
Ja., 19/6 ; Ia., 26 : 1.5a., 29/6 ; 2a., 32/6 ; 3a., 
376 ; 4a., 456 ; Sa., 46/6 ; all pose 10d. 54v. 
1.Sa., 41/+ ; 2a., 50/- ; 3a.,57/- ; Sa., 70/- ; 72v. 
1.5a., 53/+ ;2a., 64/- ;'100v. Sa. Té/= zallp. \/- 


BRIDGE CONNECTED HEAVY DUTY 
_ ne 362 10a. COOLING FINS. 


loa. "}00/-, all p. 4. 


yoo FUNNEL 
Tv ie 80/- ; 20a., 92/-; 


=; 10a. 
202/46, ail 


VALVE CHARGER REPLACEMENTS. 
Send Circuit, max. A.C. voltages marked and 
max. No. 2v. cells chargeable, for reply. 


Wholesale & Retail 
T. W. PEARCE (Est. !9 yrs.) 
66 GREAT PERCY STREET, LONDON, W.C.1 
Of Pentonville Rd. Between King's Cross and Ange! 


| assorted screws, 


SOLONS FOR YOUR 
SOLDERING JOBS! 


Types available—65 watt oval 
tapered bit. 
65 watt round 
pencil bit. 
125 watt oval 
tapered bit. 
125 wattround 
pencil bic. 
240 watt oval 
tapered bit. 


ELECTRIC 


SOLDERING IRONS 


ibese hve models will satisiy practically every 
soldering demand whether for the occasional 
household job or continuous soldering under 
workshop or factory conditions. With the 
Solon the heat is in the bit itself... contin- 
uously . hour after hour; all connections 
housed at end of handle away from heat. 
Each model complete with 6 teet Henley 3-core 
flexible. Now availabl: from stock. Write 
tor foider Y.10 


W.T. HENLEY’ TELEGRAPH WORKS CO. LTD. 


51-53 Hatton Garden, London, E.C.1 


254, Grove Green Rd., London, E.11. 


| 
| any condition; 


WIRELESS WoRLD 


COMPONENTS SURPLUS AND 
SECONDHAND 


W ALTON’S 


you received a copy of our New Year 
Bulletin? If not, why not send a s.a.e. to- 
day? You will be ama azed at the value we offer 
Here are a few exampie 
5NP1 Cathode Ray Tubes, brand new in makers’ 
30/, po ost 1/-; 931A Photo Electric 
post ba: 455KC Crystal 
eac 


of Wolverhampton 


+ BOs 
Panels, 3/6 er st 1 
Transmitter-Receiver “all valves. 
, carr. free; steel masts 22ft in 4 sections, 
, carriage 3/6; Multi Ratio Mains Transfor- 
mer (MT.2), 230v input, a large range of out- 
uts from 6, 12, 115, etc., can be obtained; 
ull instructions given, ideal ‘for small motors 
chargers, etc., 12/6 each, post 1/-; boxes of 
nuts, washers, etc., Oba to 8ba 
up to 21lb in weight and approx. 1,000 different 
items, 3/6 per box, post 6d; Ni-fe accumulators 
mane new, but store soiled externally, 15 A.P Hq 
P., 12/6 each, post 1/-, 3 for 30/-, post 
fe for £5; Turns Counter, made by Veeder 0- 999 
in pte of 1/10, price 5/- each, post 6d 
WALTON’S WIRELESS STORES, 203, Staveley 
Ra.. Wolverhampton (Mail Orders), 48, Stafford 
, Wolverhampton (callers only) [OO61 


, ARCONI high-speed morse tape recorder 

4 with 230v a.c. motors variable speed con- 
trol: type U.G.8 (Inker). post-war model. ap- 
varently unused; also type 180 (punches holes) 
with speed padiontos to 400 w . type 
complete, £18 B. Crawshay, 166, Pix- 
[6277 


P 
more Way, Letchwort h. Herts 
ICROPHONE handsets: Carbon 4/6, moving 
coil 3/6, power (Tannoy) ae eadsets 
and microphones: Moving coil 8/6. Earpieces 
Single: Moving coil 2/-. electro-magnetic 810 
ohms 9d, 4 ohms 6d. electro-magnetic micro- 
hones 2/6, electrostatic meters 0/2,000 17/6 
ASSINGHAM, North St., Keighley. 


NOTICES | 
lS get SOUND RECORDING ASSOCIA- 


THE current lecture season is meeting with 
great success, membership of the Association has 
become essential to everyone actively engaged or 
keenly interested in high quality sound record- 
ing and reproduction; lectures and demonstra- 
tions on all aspects of electro-acoustics are given 
at the meetings; reports, papers and other valu- 
able material appear in the journal; a few speci- 
of which are available to 

; the very 


will be 
the outstanding event of the coming year and 


non- | 
j s 9 p. y successful 1950 
Exhibition will again be held in 1951 and pre- 
| parations have already commenced, this 


| 
| 


is free to members; full information is contained | 


in the brochure and other material which, with 
a Membership Application Form, may be obtained 
from the Membership Secret Harrie J. King, 
48. Mount View Rd North Chingford, London, 
E.4 oO119 
WANTED, EXCHANGE, ETC 
V J ANTED, OA4-G valves, any quantity 
quoting price.—Box 7623 
A™? , or similar, at sensible price 
Liberty 4157 or write Box 7679 
\ J ANTED. Magnetophon Tons B. with sp 
amplifier not required) Box 2665 
Wc ED, dynamometer 
oscilloscope type 339A 


hin 
2a 


{628 


Tel 
[6307 


a.c. test set, 
also LOSOA osc 
LESLIE a. 
Battersea. S.W 


7 ANTED, jody 
BC348’s, etc., 


& Co., 214, qreenstown Be. 

acaulay 21 

coils, Rx’s, etc., AR&88&’s 

details to R. T. & I. Service 

Ley. a 
0163 

J ANTED, laboratory test equipment includ- 

ing standard signal generator, watt meter 

Fey egg ope. bridges, recorders; send price and 

etails 

HATF IELD INSTRUMENTS, 

Hanwell. W.7. Tel. Ealing 


SURPLUS stocks of valves and 
J must be in perfect condition 
and price required t to Radio U 


components, 
Particulars 
nlimited. Elm Rd 
{0070 
types of radio equipment, test 
radio receivers, persona 
components, etc., etc.: call 


7 ANTED, all 
instruments 
television, 


. Newport Court 
Charing Cross Rd.. London 15221 


ANTED, surplus relays. impulse switches, 
sparking plugs, 5-way, push-button units; 
large or smal) quantities; a 

prices paid. —Box 579 


fy: new surplus valves of all descrip- 
large or small quantities; 
725A. "T2538 B. 829B, 4 or 1B22 
of test instruments; Selsyns. Magslips receivers 
and transmitters; best prices; immediate settle- 
ment. G. Lawrence & Co., 61, Byrom 
St.. Li i, 3. {5892 


7 ANTED, oheres. Fleming valves, Lieben- 
eisz relay, Round's i. ae 
and “‘CA”™ valves, Largmuir Pliotron. 

early ‘Post Office repeeters. Marconi-Osram four- 

electrod M.T.3 valves, Siemens-Haisxe 

Schottry ° Fre mch Horned or Kamerad 

White and Lowe multiple valves, also other early 

m tube specimens to augmen 1 

ue collection: tan details a 

o—P. Kailus. 4625. 
Springs. Illinois, U.S 


175, Uxbridge Rd 
0779. [0037 | 


January, 1951 


A REMARKABLE 
ACHIEVEMENT IN 
FILTER DESIGN 


E.M.G. 
| STEEP-CUTTING 
= VARIABLE ‘FILTER 


Cuts at any selected frequency between 4,000 
and 8,000 c.p.s. 

Average steepness of cut 30 db. per octave. 
Connects between secondary of output trans- 
— and speaker (15 ohms, rated imped- 


Specially a for use with new micro- 
groove reco’ 

Greatly Tedeses needle-hiss on ordinary records 
with minimum hich note loss, and ~ ceecamaame 
Ne ds pitched interferenees on re 


Loaner ‘available from the manufacturers 


Novel cireuit, patents pending. 


£4-10-0 
Trade Enquiries invited 
E.M.G. HANDMADE GRAMOPHONES, LTD. 


6 Newman St., Oxford St., W.I. 
Telephone : ‘Museum 9971-2-3. 


TUNERS 


Our Type 34 le 
" the ideal Quality Tuner 
for your high quality amplifier. This 
four valve Super-Het Unit has a 
lively performance with very low 
distortion. Fitted variable selec- 
tivity 7K.C. and 10K.C. Wave-hand 
coverage 14-50m, 195-550, 900- 
2,000m. Using latest Mullard Valves 
ECH#2, E40, EF4l, DBOS 


VENTEX CABINETS 


The accepted standard 
for high quality loud 
speakers Available 
in a wide varnety of 
veneers. Hand French 
Polished 
TYPE i255 

for Wide Range low 
Tesonance 12 in. or 
15 in. unite. 


PRICE 14 gns. 
TYPE 1275 


standard 12 in 
low resonance 


PRICE 
£12 
+£2.13.4P.T. 


and 
10 in 


PRICE 12 gns. 


Cc. T. CHAPMAN 


(Reproducers) LTD. 
RILEY WORKS, RILEY STREET, 
CHELSEA, S.W.10. FLAxman 3217 


January, 1951 


Cabinets 
of 
Distinction... 


RADIOGRAM CABINETS 
RECEIVER CABINETS 
RECORD CABINETS 
DRAWER UNITS 


Catalogue available on request. 


Y, _ 
Chassis 
A.C., 5-valve 3 w/b Superhet 
Radiogram chassis. Absolutely 
complete kit of parts includin 
wiring diagram .. .. €10.0. 
Or fully wired and 
tested. . £11.15.0 


Amplifiers 

Four to. fifteen watts output. 
Wired, or in kit form 

from ee Pe 


Full details of above available 
on request. 


LEWIS RADIO CO. 


(DEPT. 151), 322, HIGH ROAD 
WOOD GREEN, LONDON, N. 
Telephone - - - BOWes Park 5997 


RADIO SALE 
Of slightly used and secondhand 
High Fidelity Equipment by Lead- 
ing manufacturers. 


A.c. & A.C.'D.C. Amplifiers, 
from £5/10-. 

Radio Feeder Units, 5 to 12 gns. 
Tone Control Units, £310 -and 
&5 


10 -. 
6 and 8in. MC. Speakers, 
12/6 each. 10 inch 296; 12 inch 
from £3/10-. 
Two only Radiograms fitted with 
7 valve push-pull chassis. 
Lightweight Pick-ups, from £1 
each. Gram. Motors, A.C. only, 
£2/10/- each. 
Several A.C. and A.C./D.C. 
Receivers £10 each. These are 
new and unused but slightly 
soiled, costing over double this 
amount. 
During the above sale we will 
still be holding Demonstrations 
of the following manufacturers’ 
products at usual list prices. 
Leak, Goodsell, Sound Sales, 
Acoustical, Decca, Wharfe- 
dale, Goodmans, Tannoy and 
Armstrong. 


HOLLEY’S RADIO STORES 


285, CAMBERWELL ROAD, 


Phone: RODney 4988 


Speedwell 3 


WrreELess Wori_p 


WANTED, EXCHANGE, ETC. 
ANTED, junction boxes JB-70-A and T-50 
ARs ge PCA radio p Camnarides 

. London. 6. Tel. Riv. 3279. (0080 


WANTED. "ne. = HaJlicraters transmitter, 
SX-28;: AR-88s receiver and spare parts 
for above: best price.—Write Box 860, c/o ©piers 
Service, 69, Fleet St.. London, E.C.4 10081 


ANTED, junction boxes for Hallicrafter 
transmitters = 70-A. also Antenna tuning 
units BC-939-A and T-50 microphones.-PCA 
Res Wy ‘Arches. Cambridge Grove, W.6 Pe 
iv. role 


REPAIRS AND SERVICE 
AINS transformers rewound, new trans- 
formers to any specification. 
MOTOR rewinds and complete overhauls; first- 
class workmanship, fully guaranteed 
P.M. EL RIC 0.. td., Potters Bidgs 
Warser Gate, Nottingham. Est. 1917. Tel. 3855. 


_OUDSPEAKERS rewound and cones fitted, | 
any make, prompt service.—Model Loud- 


speaker Service, 34a, Bullingdon Rd., Oxford 


AINS transformers rewound or constructed 
any speci “—_ tion; prompt delivery.— 

Bede Transformer Lid., Bedesway, Bede 
Trading Estate, , a] [3198 
ELEVIBION. radio and amplifier repairs or 

t ti ; ho It receivers aligned 


any type 


r upplied. 
Ss, °r2” ‘Che! verton Rd., Putney, Lon- | 
don, S.W.15. Put. 7538. [0099 | 


EPAIRS to moving coil speakers. cones; 
coils fitted. fiel rewound or altered; 
speaker transformers, clock oan poweuns, guar- 
anteed satisfaction. prompt se 
L.S. REPAIR SERVICE, 49. ‘Trinity Up 


| 
per 
Tooting, London, 8.W.17. Balham 2389, {0110 


ISH rewinds.—No delay transformers, mains, 
TV. output, chokes, also to your specifica- 
tion; vacu impregnation, interleaving, new 
tag panels; our aim-—-your satisfaction. 
AISH & Co. Ltd., Vanguard Works, Poole, 
Dorset. {6218 


EPAIRS.—E.H.T.. mains! and O.P. trans- }| 


formers, field coils and chokes; also arma- 


poy and motors; new transformers designed to | 


cification; all work fully guaranteed 


| WiLL. SDEN Gy NSFORMER Co., Ltd.. 781. 


Harrow Rd.. N.W.10. Tel. No, Ladbroke 2846. 


RAc8 MAINTENANCE SERVICE for guaran- 
teed rewinds and repairs; armatures, F.H.P. 
motors, vac. units, bie tools, etc.; good de- 
liveries.—139, Goldhurst Terrace, N.W.6. Mai. 
6133. (9925 
SERVICE with a smile.’’—Repairers of a 
a ican receivers; 
Spay Tt. i 


{),LECTRICAL measuring instruments of every 
‘4 make, multi or single range, repaired anu 
standardised; prompt attention.—The Electrical 
Instrument Repair ye. 329, Kilburn Lane 
London, W.9. Tel. Lad. 4168 {3715 
SECOND-to-none rewind service. reliable, 
neat, return of t service; your television 
requirements prompt.y executed. EHT, LHT and 
heater 3 we stamp for quotation Te 
R. E . 137a, Ashton Rd.. Oldham {3519 
ETROPOLITAN spy eels for re- 
mains and -H.T. transformers, 

coils; mew transformers 


London, N 


WORK WANTED 


RAUGHTING. tracing and photoprinting 
services; estimates free; contractors to the 
Ministry of Supply and the ‘Admiralty for draw- 
ing and tracing work to their requirements and 
specifications; sub-contracting work of this 


nature undertaken 
& TRACING, Ltd., 456a, Ewell Rd.. 
Tolworth, Burbiton, Tel. Elmbridge 7406. [5975 
MORT, B.Sc., A.M.1.E.E., offers to 


ere IFIDEL. 


ehaaaienee 
JALNUT raaiogram cabinets, stamp leaflet 
—Cabinetware. la, Heyes St.. Blackburn. 


Warr = radiogram cabinets. stamp details 


weed 


NETS!—Over 85 mixed T.V. und radio 
J Avible models, £2 gach or reduced price for 


| bulk purchase —Tel. Hol. 1067. after 6 p.m 


(6321 


| Dither ad -American and British service 


Eg adio and T.V.. Brans. Vade. 
technician-radio books Es 


\ assorted 
ite rel. i Welbeck 4693 6255 


QP err. o8, double Rayon covered conper 
: in various gauges 
from 22 to 35 omy, all at 2/- lb.—Humota aa. 


67. Elwick Rd est Hartlepool 6301 


‘'MITH Premier portable typewriter, with tele- 

keyboard and cable type, specially 

rk; the very machine for 

your shack; condition as new and complete with 

carrying case; £1¢ Desco. Ltd . 8 Temple St.. 
Birmingham 


SURPLUS 
BARGAINS 


MANUFACTURERS’ & BANKRUPT STOCKS 
LIMITED SUPPLIES ONLY 


We can offer for immediate delivery 


Sete s Lt , |, Zand 3 watt. 
. VALUES 


16 foot sectional aerial in Canvas 
carrying bag. 


6v. 140 amp. *‘ GLOBE ”’ 
Car Batteries. 


Receivers: RIISS, 1355 and 184 Brand 
New in original yy Di y Radio 
Transmitter Rsv. 


Brand New Accumulators 

6v. 85a. Size: 12x9x 

Jin. Weight 45 Ib. 
British Made. 


Charging Control Boards with Auto. 
cut out, 3 amp. 220 v. 


* 


2 Volt Accumulators, suitable 
for Radio or Mode! Driving, 
House Lighting, etc. Heavy 
Mass Type Plates. Pre-charged 
Only need filling. Size : 7in. x 
2in. x Zin 


Storage Secondary Portable Canadian 
Hart Batteries, 6 v. 100/125 amp. 


Celluloid (R.A.F.) Portable 


ry Wisker, 501, Hale End Rd., Highams 
{6298 | 


2 v. lead. Acid Accumulators 
7 amp. H.R.S. Size: 3#in. x 
gin. x thin. 


Magnifying Lens, Rubber i. Seapere 
Solder "Gone. 
Ex-Gove. S.W. Condensers. “All types. 
Meters, Switches, Toesie and Yaxley. 
Headphones, L/R and R. Vibrators, 6 
. Speakers all types. Volume 
Output Transformers. Chokes. 
Crystals—Vaives Type CV.101. 


Your enquiries are invited 


WHOLESALE AND EXPORT ONLY 


For further bargains cail at our Counter 
or write ya 12-page Bulletin. 


RADIO MERCHANDISE CO. LTD. 


65, Farringdon Road, London, E.C.1. 


Telephone : HOLborn 6377. 


SELENIUM RECTIFIERS, 
CHARGER KITS, CHARGERS 


New Goods wth Full Guarantee 
8.T.C. SELENIUM RECTIFIERS 
bridge h.w t. 40 ma. to 14 amp. 
stock : 4 »410;2v.) 
former 3 
6v. 10 amp 


up to 300 watts, 
A few of our large 


Add postage 8d. to 


——— CHARGERS 
KITS. 


Autc mat * 


p. kit for 2 v., 6 V., 
r, selenium rectifier, pags bulb, 
amp. kit for 2 v./6 v : 

’ . 36/-; 6 v. 4 amp. esl dy Case for 

. 12/6 « xtra, post 1/7. Heavy duty 3 amp. kit, 

12 v., 4 amp. rect., 70 watt trans., baretter, fine 
value at §2/6 post 1/7, wt. 9 Ib 

HEAVY DUTY KITS. S.T.C. 12 v. 4 amp. rect., 100 

watt trans., slider res., ammeter for 6 v., 12 v., 77/-, 

-, weight 14)b. Ditto but 6 amp., 87/-. Ditto 
'7/-. For small radio store 1 to 20 cel! 
150 watt, 2 amp. rect., baretter 

. Case, ammeter 6-way switch £3. 

ELIMINATOR KIT. For 

20 watt trans., selenium h.t 

mids. condensers for 12) v. 20 

charge, 35/-, case 9 

SELENIUM SMALL SPACE H.T. RECTS.,250 v.60 mA. 

7/6 ; 250 v. 120 mA. bridge, 19/6 ; 110 v. 60. mA. for 

U.S. midgets, 6/6 ; 350-0-350 v. 80 mA. for A.C sete, 

13/6, post 6d. on all 

NEWBAT, accumulator i 

ditioner, 1/6, post 4d 


CHAMPION PRODUCTS 
43 Uplands Way,London, N.21. Phone LAB 4457 


20 v. 20/30 mA. elim 
and trickle rects., 2 x 8 
0 mA. elim, with trickle 
-, post 1/2 


lesulphater and con- 


LOCKWOOD 


makers of | 
Fine Cabinets 


and woodwork of every descrip- 
tion for the Radio and allied trades | 


LOCKWOOD & COMPANY |: 


Lowlands Road, Harrow, Middlesex. Byron 3704 | 


B. & H. RADIO 


EAST STREET, DARLINGTON 


2 
BASS & TREBLE SEPARATOR 
Enables the use of separate 
speakers for bass and treble 
Permits adjustment of amount of 
treble relative to bass and also 
allows speakers of different im- 
pedance to he used. Kit of parts 


SCRATCH FILTERS 
Give marked reduction of scratch 
level without serious effect on 
treble response ease 


VARIABLE SELECTIVITY LF. 
TRANSFORMERS. 465 k/cs 


| om ition equa ly 


| er Spencer-West ohantia set permits all types 


| Glasgow, W.2. giving 


Give 3 yeti of selectivity. 
Per pair eats 


€ 
WHISTLE FILTER 
ls very simply inserted in the 
speaker wiring and gives a very 
sharp, narrow cut which com- 
pletely eliminates 9 kc/s whistle 
e 


SIGNAL GENERATOR 
ls a complete, portable and 
accurate signal source operating 
from a 4.5 volt battery 42 lo 
Further particulars on request 
RF Coils rewound 


| ig Millbank. London, 8.W.1, 
| @p both letter and envelope. The Crown Agents | 
| cannot undertake to 


WrreLess WorLD 


MISCELLANEOUS 
na ‘eycit oof amateurs and trade could 
he opportunity of engravi 
fon, by ndmili in toych with 
’ ndon, 
ronze, noid, perspex dials; 
entertained 


LLSCREWS, Ltd., for B.A. screws 
washers, studding, grub-screws, 
soldering tags. woodscrews, etc.. plain or nickel 
or cadmium plated, one-gross packets or large 
guantities; stamp for_lists.—270a. King St 
Hammersmith, W Riv. 7762. [5426 
T last! You can eas motorise your sewing 
i co. Send tor our sma. 
with ‘pu! ~& Ww ym =e flex 
é pri riage 
Maiden Trans emer Sup- 
George St.. Richmond, 
{0038 
tinned, Litz, cotton 
B.A. screws, nuts, 
ebonite and 


one knob 
1003: 


NOPPER wires enamelled 
covered, ali gauges; 
washers soldering tags eyelets 
laminated bakelite panels. tubes, 
1 rod; eo flexes. , oe c.; ] 
| Tange avai ; 
«Post pe ° Suppl jes 
E4 


Gardens. Lo ndon 


of chassis to be manufactured in a few 
minutes; no holes to drill, holes of any diameter 
and irregularly shaped holes, squares, rectangles 


| transformer cut-outs can be punched; expensive 


punch sets are not required and the tool 
able both in price and performance for 
constructors, small gg laboratories, 


n 
SPENCER-WEST 


Quay Works, North Quay. G 
Yarmouth {6319 


SITUATIONS VACANT 
TNIVERSITY of Glasgow. 


ATURAL Philosophy 
APPLICATIONS are invited for technicians in 
the above department required in connection 
with research work in atomic physics. These 
vacancies arise as a result of the extension of 
the Department and the erection of the new 
300 Me V Synchroton 
SENIOR Technician 
practical experience of 
a oo Be ny ene of electrical generators. rec- 
witchgear, etc. Minimum qualifications 
the. Higher National Certificate in Electrical En- 


gineering 

G nd ‘‘B” Technicians 

a) ELECTRONICS Technicians Applicants 
should have considerable experience in radio ser- 
vicing and in the construction and use of elec- 
tronic devices such as power packs. amplifiers 
oscilloscopes, etc. A knowledge of pulse 
niques would be an advantage. Ability to desig 


Department 


Applicants should have 


the manufacture. test- 


circus would be expected Ss aad dates for the | 


more senior posts in the ** 
(2) TECHNI or ed 
general experience of laboratory crafts such as 
glass blowing. vacuum tecnniques and the design 
and operation of small mechanisms. Grading 
will _ dependent on qualifications and ex- 
Derie 
PREFERENCE will be given to applicants for 
he above posts who hold appropriate technical 
certificates. The salaries applicable to the posts 
are ys fall aoe: Senior Technicians, £450x £20 
num rade “A’’ Technicians, 

£350x S15 2435 ‘per annum. Grade 
Technicians, £240 £15 £330 per annum 
APPLICATIONS. stating the post for 
application is made. should be submitted t 
Senior Administrative Assistant, The University 
age, experience. qualifica- 
tions (if any), and grading expected. {6235 


YROWN Agents for the Colonies 


RADIO Inspector required by the Government 
of Nyasaland Posts and Telegraphs Department 
for one tour of 24 to 36 months in the first 
instance. Commencing salary according to age 
and experience in the scale £620. rising to £865 
a year. Cost-of-living allowance between £33 
and £120 a year. according to salary and de- 
pendents. Outfit allowance £30. Free passages 
Candidates (preferably aged 24 f years) 
should possess a good general knowledge of radio 
theory. including a knowledge of the theory 
and operation of both F. and V.H.F. equip- 
ment. frequency modulation systems and prefer- 
ably also an appreciation of the principles of 
operation of multi-channel equipment (both 
toleararh and telephone) over radio links. They 
should have had experience in the construction 
and maintenance of receivers. and low 
medium power transmitting equipment: 
the design and construction of antennae systems. 
aney should preferably be Associate Members 


| of the British Institute of Radio Engineers. 


APPLY at once by letter. stating age. full names 
in block letters. and full particulars of quali- 
—— and experience, and mentioning this 

ber to the Crown Agents for the Colonies, 
quoting M25478B 


acknowledge all appli 
tions and will communicate only with applicants 
selected for further consideration 6224 


[ESTERS for prototype equipment with ex- 
Perlence of electronic measufements and 
radar asst'mblies, good conditions and good pay 
for above average men.—Arply in priting giving 
age and experience | and Slate w 

tomed to work on ow nit 


iative se — 


JANUARY, 1951 


*You can rely on us” 


FOR CLEAN COMPONENTS AT COMPETITIVE 
PRICES 
IMMEDIATE DISPATCH 


MIDGET COIL-PACKS 


These are an ideal miniature Coil-Pack 
especially suited where space is limited. 
They consist of iron-cored miniature coils 
for both Aerial and Oscillator stages, built-in 
Wavechange switch and midget trimmers. 
They are intended for an |.F. of 465 Ke/s and 
\.F. Transformers type RS/GB 465 (12/6d, 
per pair) are the ideal companions for a 
trouble-free superhet. 


TYPE “R"' 
MW/LW/GRAM Ranges 200-550 metres, 
2,000 metres. 
SIZE : Length 2}in. Width I2in. Depth I tin 
TYPE ‘s" 
MW/SW/GRAM Ranges 
17-50 metres. 
SIZE : As Type “R.” 
TYPE “Cc” 
LW/MW/SW) Ranges 800-2,000 
200-550 metres, 17-50 metres. 
SIZE : Length 3gin. Width t2in. 
TYPE “RR” and “S " each 25)-. 
each 28/6. Post 6d 
All coils 
adjustable. 
connections 


200-550 metres, 


metres, 
Depth Itin. 
wre.” 
enclosed—All _iron-dust 


Completely wired, 
needed to 


cores 
only five 
external circuit. 


Catalogue with Data, 34. 


RADIO SERVICING Co. 


444, Wandsworta Road, Lonion, 3.W.8 
"Phone: MACeulay 4155. 


28, Tram, Wandsworth Rd. 8.R. Station, 
Open till 6,30 p.m 


77, 774,Bus ; 


tec ~ } 


"should have a/| 


MAGNETIC TAPE RECORDERS 
and COMPONENTS 


from 


WILL DAY, LIMITED 


19 Lisle Street, London, W.C.2. 
GERrard 7105 and 4476 
LIST SENT BY RETURN 


and | 
also in | 


LYONS RADIO ted. 


RECEIVERS TYPE R.1155. Now one 
known and most popular of ex-Government K 
Frequency range includes 20, 40 and 80 met 
Bands, long and medium transmissions 
unused condition anc cd teste d before despatch 


£11/10/ e carriage used condition, PRICE 


POWER PACK/OUTPUT-STAGE. Unit to operate 
the R.1155 Receiver from A.C. mains and to provide 
lor a speaker output. Assembled in an enclosed venti 
lated metal case 10 » 6] x Sjin mploys 524 Rectifier 
and 6V6 output valves. Fitted with AT leads and plugs 
clearly marked. PRICE £5'7/6, carriage 2/6 
SPECIAL OFFER. R.1155 in new, unused cor lition, 
gether with P.P/O.P. STGE. €15/15/0. 28.1 

n used condition, together with P.P/O.P. STGE., 
£13/10/0, carriage either condition 10’- 


TEST SET TYPE 74. A special-purpose Oscilloscope 
that requires but little alteration to convert it into a 
first-class standard Oscilloscope. Fitted with a built-in 
50 cycle Power Pack for 230-volt mains input a 3in. 
CR Tube bag and 11 valves, including VU.120, 
VR. 92, etc., complete in metal 

In good condition and tested 
PRICE £6/19'6, carriage 15/- 


5ZA, 

case 19x Y x sit 
before 4 

(5/6 returnable ~ crate). 


3, GOLDHAWK ROAD, (Dept. M.W.) 
SHEPHERDS BUSH, LONDON, W.12 
Telephone : Shepherds Bush 1729 


JANUARY, 195] 


QUALITY TUNERS 
from £10-10-0 plus P.T. 


WILLIAMSON 
AMPLIFIERS 


from £18-18-0 


GOODSELL LTD. 


40, Gardner St., Brighton, 1, Sussex ¢ 


Phone : Brighton 26735 


Holley’s Radio Stores, 
Road, London, S.E.5 


London Representative 
285. Camberwell 


LABORATORY 
TEST EQUIPMENT 


High Grade test equipment supplied by 
Hatfield Instruments is GUARANTEED equal 
in every way to the maker's specification. 
All instruments are either New or Rebuilt 
n our own laboratories. 

We have in stock standard Signal Generators 
by well-known makers, with frequency ranges 
from 94 Kics. to 700 Mics. Three typical 
instruments are listed below 


G.R. SIGNAL GENERATOR, type 605B. 
Frequency range 9.5 K/cs. to 250 M/cs. Modu- 
lation variable up to 50 per cent. Condition 


as new. 

SIGNAL GENERATOR, type TF762A, by 
Marconi instruments. Frequency range 
430-610 Mics. Provision for internal sine 
mod. and external pulse mod. Piston 
attenuator. Mains operated. Condition as 


new 

SIGNAL GENERATOR, cype TF430B, by 
Marconi Instruments. Frequency range 50 K/cs. 
to 50 Mics. Condition as new. 

PRECISION kncpmtog ty x ae. 
by G.R. Frequency range 16 -50 

BEAT Seron ENCY OSCILLATOR, 
type 7713B, 

VIDEO FREQUENCY OSCILLATOR, 
by Boonton, type |140-A eer range 
10 cy.-30 K/es., and 30 K/ cs.-5 Mic 
PRECISION CONTACT DRIVEN 
FORKS and Phonic Motors by Muirhead. 
For use at low frequency. 


Send for comprehensive lists of Signal Gener- 
ators, Valve Voltmeters, Wavemeters, etc 


HATFIELD INSTRUMENTS 


175, UXBRIDGE RD., HANWELL, 
LONDON, W.7. 


Telephone : EAL. 0779 


WIRELESS WoRLD 


SITUATIONS VACANT 
Laboratory. 


RESEARCH assistants. two required for Nuclear 
Physics Section, applicants with Higher Nationa! 
Certificate. or equivalent. in Applied Physics. 
Mechanical or Electrical Engineering preferred 
ONE appointment includes supervision of small 
laboratory workshop; 
enginéering and instrument making essential. 
APPLICANTS for second appointment 
have resear experience in physics laboratory. 
Dreferably with knowledge of vacuum technique 
and electronics. 

APPLY in writing to Manager. Associated Elec- 
trical Industries, Ltd., Aldermaston Court. 
Aldermaston, mr, Reading Berks. 16341 


UNWELL Hospital, near Wickford, Essex. 


RECORDIST for glectrespecghelcgraphic depart 
ment required, sala per annum 
according to_experienc e.-Applications should_be 
sent to the Physician Superintendent. {6335 

ADIO mechanics are required for service in 


the Air Ministry ean Weather Ship 
Voyages are of 27 days at sea. followed by 1 


a genera! “know! t_, and ‘practical ‘experience in 
| the maintenance — grow radio transmitters 
receivers, D/F stems, radar installa- 
| tions. Duties will include operation of radar 
ecuipment. Suitably qualified and experienced 
> aenvien radio mechanics will be given prefer- 


SUCCESSFUL candidates will be engaged on a 
non-pensionable basis. The weekly scales o! 
id over wil 

annual increments of 5/- 

u 163/-. Entrants aged 21 years 

| and over but under 25 will receive slightly lower 
| rates according to their age. An allowance at 
the rate of £50 a year is payable to compen- 
sate for any excess hours of duty required. Food 
and accommodation is provided free on board 
I od _ i wy wad leave may be 
tation, axe! qualifications and 

uid ressed to er ainiesry 

S (g). Cornwal = Stamford St ~ OS 
6271 

4 ae fault finders and testers re- 
large radio manufacturers in 

North’ onten! 3/- fo 3/6 an hour accor ding to 
vag — Apply Box 7686. 6323 
room foreman and testers, Wembley 

i an 

precision 

-Box 7681 


measurements fing: 
{6309 


Ley service ty by pro- 
—~ ig _ er, E. Lond must com- 
Detent \aperienced: excellent 
Drospects; drive.—Box 7621 
ESTERS. 


[6274 
senior and junior, required by com- 

pany producing radio and ——y equip- 
fault ing experience necessary.—Apply 
details of experience ec. a == 
6: 


“Brosishout 


“Pec ‘khan 


adjustments 


Sesto 


ment: 

with tu 
7617 

ADIO/TELEVBSION engineers 

organisation with A 
good experience essen 

W. H. Barnes, Ltd., ‘36- 38, 


prototype < . 
| nec ry.- “Apply with details of experience 
| etc., to Bo 16264 
| Ww imine mechanics sccustomed to prototype 

electronic assemblie experience in 
Government a work desira e, & 
—— and good Le teoeo W.1I district. 
Apply in writing to [6334 
i 4azzome engineer required for research 
development department of old established 
company in Surrey (Tolworth); ly i 
giving details of qualifications 
salary required to—Box 7683. 
ADIO m 
technical 
recto and electrical 
essen Apply 
of * pristol, Berkeley 


ene must have sound 
experience of car 
systems an advantage but 
Service Manager, Allens 
Sq.. Bristol, 8. {6327 


wh 


B72 ELLENT opportunity in Fleet Street for | 
youn; with ood 


man sic electronic 


knowledge; must be conscientious 
travel in MT 


if necessary.— y 
| brief details experience, to Box 7618 [6266 
es for assembly of electronic equip- 
Kg e in Government ons ract 
conditions and high salary 
ondon, rict.—Apply 
experience and salary reques 


ARTNER or maneger required for euahiianes 
dio busi ort 
prospects, 


T.V. t 
} airanged 10 m future on the premises. Bo Fa of 


| Fog 7 pany ire radio 
fault finders $ ‘or types of 


ment. — 
radio, 


ters and 
ui 


cs 
~~ = or V.H 


to the Personnel Manager 
16263 


experience of precision | 


should | 


con- | 


and willing | 
giving | 


RESOLUTIONS 
FOR 


95 


To continue and extend our policy of 
making the highest quality loudspeakers 
only, and thereby maintain our — 
macy in the art of 


NATURAL SOUND REPRODUCTION 


To continue our practice of building 
each speaker as an individual hand- 
made job under close personal super- 
vision ; to seek always for improve- 
ments which when found and con- 
firmed will at once be incorporated for 
your benefit. 


To give always the maximum value and 
hold prices despite the continual rises 
taking place in costs of steel, aluminium 
and other materials. 


To keep on telling you how and why 
our dual drive is more than a twin unit 
because of its built-in crossover and 
feed-back ; also how our core transmits 
this drive efficiently and smoothly to 
the air throughout the audio frequency 
range, without colouration or break in 
quality. 


To serve you well and make a triend 
of you when you decide to buy your 
Barker Speaker, because our business 
is individual and personal. 


If these ideas appeal to you, and you are 
really interested in getting the nearest 
approach to Natural sound reproduction in 
your own home, write today for details 
of our speakers and the new 501 cabinet. 


SCARE 


NATURAL 


REPRODUCERS 
BCM/AADU 
LONDON, W.C.1. 


POTENTIOMETERS 


an 


Wire wound and Composition types, 
Single, Ganged, Tandem Units. 
Characteristics ; linear, log, semi-log, 
non-inductive, etc. 


Full details from 


RELIANCE 


Manufacturing Co. (Southwark) Ltd. 
Sutherland Rd., Higham Hill, Walchamstow,E.17 
Telephone: LARkswood 3245 


TELEVISION COMPONENTS 


VIEWMASTER, HP. W. * & “E.E.” 
TELEVISORS iN STOCK 


Price = of ae sified and Cy Ep components 
W.” and “ &.E available 


MAYPOLE ESTATE, 
JT. FILMER #3 vy, KERT: 
hay Schon 7267 


for 


NOW AVAILABLE 


GERMANIUM 
CRYSTAL DIODES 


LATEST, SMALLEST, 
SUPREME CRYSTAL DETECTOR 
Midget Size, 5/i6in, x 3/16in. 
Wire Ends for Easy Fixing. 

4/6 each, postage 24d. 

Technica! Details and Selected Types available. 
COPPER INSTRUMENT WIRE 
ENAMELLED, TINNED, LITZ. 
COTTON AND SILK COVERED 
Most gauges available. 

B.A. SCREWS, NUTS, WASHERS, 
soldering tags, eyelets and rivets. 
EBONITE AND BAKELITE PANELS, 
TUFNOL ROD, PAXOLIN TYPE COIL 
FORMERS AND TUBES, ALL DIAMETERS. 
Latest Radio Publications. 

SEND STAMP FOR LISTS 
TRADE SUPPLIED. 


POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 


WIRELESS WORLD 


SITUATIONS VACANT . 
Seryice, Engineer weguired with experience 
ry dio or sudip requency equipment.— 
| Apply Fortiphone, Ltd., 27, Addington Square. 
| Camberwell, S.E.5 16251 


ESTERS for electronic equipment, experience 

in Government contract work desirable, 
ood conditions and high salary, London, W. 

district.—Apply in writing to Box 7710. [6332 


SSISTANT moemanionl gga required by 

large, weill-kno' fir to 
mechanical design of "interesting new 
mechanical equipments; the work will be varied 
and the prospects good.—Apply, quoting ne 
DIB, to Box 7312 [619 
R* ADIO manufacturers require assistant 

general manager, must be thoroughly ex- 
perienced in all departments: excellent pasttion 
for first class man with initiative and ability.- 
Write, giving full detai? s of past experience and 
salary required, Box 7614. 16261 


| ge chy MEDICAL Service (inside and out- 
| Ks door) engineers required; know ledge of radio 

and television maintenance desirab applics 
ti ion in wri ting only, asing, Parts cul 


} Wzanos. of Baker Street and Hampstead 
need radio or radio and television er 

of wide exper manence on stern 

and progress! ve terms tor really competent men 

, —Wr to fet vice Manager, Whizards, 

204, evesnteen Hill, N.W.3 [6288 


SSISTANT aerial research and develop- 
Z ment engineer required for laboratory at 
Aylesbury, Bucks; must be capable of designing 
oscillators and other test equipment; salary from 
400 p.a secording to experience.—Write 
ference, Ltd., 67, Bryanston St.. London. W.1 


7. K. COLE, Ltd., require car radio 
representatives for North of England; 


16270 | 


sales 
ap- 


sal ary Teq gy ithend-on- Sea. 
Essex. (625 


VACANCY occurs for a senior draug hts- 

man of at least H.N.C, standard for lay 
out work on interesting electro-mechanical pro- 
jects; any according to ualifications 
Apply to Personnel OMicer. Mullard Electronic 
sesvarehs Laboratory, alfords, nr. Reghill, 
urrey 


;). K. COLE, Ltd., require technical 


| sentatives for car radio division; Previous 
experience of | ae ! 
| must be 


installations essential 
Prepared to travel and reside near Lon- 
don; submit fullest. details regarding experience 
and salary required.—Ekco Works, Southend-on- 
Sea, Essex. 6258 


S “for progr or experimental officer requ 
for progressive electronic laboratory; Fi 

Secon omours degree in physics or 
electrical nmgineering (electronics) preferred 
Write with details of experience 
Dent. Director, Ardente, Ltd., 309, Oxford St 
London. W.1. 6311 


quired in service dept. of E 
with ail leading agencies; 


position.—Apply (references 
Leytonia Radio, 828 a 
y. 1396. 16278 


required for develop- 
test gear for vacuum 


| a 
required) to. to L. B., 


Rd., Leyton, E.10. 


ECHNICAL assistant 
ment of electronic 


required to—Cinema-Television, 
Bridge Rd., Lower Sydenham. 


NUMBER of senior and junior vacancies for 


radar, electronic, television, etc 
development. service engineers, draughtsmen 
wiremen, testers, inspectors, etc., urgently re- 
quired 30 television service 
confidence. Technical Employment Agency 
Clapham Rd., S.W.9. (Brixton 3487.) 


(QQ periment junior physicist required for ex- 


radio, 


179 
[0103 


perimental work on cathode ray tubes and 


allied vacuum tubes; age 21- 28, previous experi- 
ence of vacuum work desirable, but not essen- 
tial. write, stating age. experience and c , 
gut red_to—Cinema-Telivision, Ltd., y 
Brid ge Rd., Lower Sydenham, 8. a 26. T6303 


)LECTRONIC engineer required for develop- | 
expa 


4 ment work by nding industrial elec- 


tronic team of weil- xnown manufacturing com- | 


pany, previous experience of servo mechanisms 
and industrial : control, together with 
degree or —Write, ving full 
details. quoting Ref. GBH, to Box 731 {6196 


ADIO valve engineers; the M.O. a ve Co. 

have vacancies for gualified engineers in 
connection with the development, manufacture 
and application of radio valves; please apply by 
letter stating particulars and salary required 
| to—Personnel Department, The M.O. Valve Co., 
| Osram Works, Brook Green, Hammersmith. 


D® UGHTSMEN (electrical) with experience | 
of schematic or detail wiring diagrams, are | 


invited to a gressive positions ir the 
lish Electric Co.. 

ull iculars qi uoting 

rvices. glish 

24-30, Gillingham Street. 

6059 


ving 


ref. 
| Blectric Co, 


Ltd., 
| London, §.W.1 


Anti- 


repre- | 


1951 


OPPORTUNITIES 
IN RADIO 


Get this FREE Book ! 
‘ENGINEERING 
OPPORTUNITIES’ 
reveals how you can 
become technicall y-quali- 
fied at home for a highly- 
paid key-appointment in 
the vast Radio and Tele- 
vision Industry 


JANUARY, 


In 176 

pages of intensely inter 

esting matter, it includes 

full details of our up-to- 

the-minute home study 

courses in all branches of 

TELEVISION and 

RADIO, A.M. Brit. 

I.R.E., City & 

Guilds, Special Tele- 

vision, Servicing, Sound 

Film Projection, Short 

Wave, High Frequency, and 
General Wireless Courses. 

We definitely Guarantee 


“NO PASS—NO FEE” 


a week, this 
Write for your 
FREE and 


If you're earning less than {10 
enlightening book is for you. 
copy today. It will be sent 
without obligation 


BRITISH INSTITUTE OF 


ENGINEERING TECHNOLOGY 
388> SHAKESPEARE HOUSE 
17/19 STRATFORD PLACE, LONDON, W1 


! (RECONDITIONED) 
to Gordon 


ADIO and television installation engineer re- | 
mdon firm | 
must be trustworthy | 
and hold a clean driving licence; salary £8 per | 


ELECTRIC CLOCKWORK 
| to 100 AMPS 7 to 35 DAYS 
‘ From 35/= EACH 
All guaranteed for a year. 
Write for illustrated lists : 


OHOE, 
2 UPPER NORFOLK 8T., NORTH SHIELDS, 
NORTHUMBERLAND. 


engineers.—Write in | 


WALTON'S OF WOLVERHAMPTON 


The leading Midland Depot for Ex- 
Government Radio and Electronic 
Equipment. Are you on our Mailing 
List If not, you must miss Bargains. 
Here are a few recent additions : 
VEEDER (U.S.A.) COUNTERS 0-999 
in steps of 1/10. Special Bargain Price, 
5/- each. Post 6d. BOXES of assorted 
screws, nuts and washers, mainly BA 
sizes, approximate contents 1,000, 3/6, 
post 6d. Invaluable to all experi- 
menters. High Grade (U.S.A.) BLOW- 
ER MOTORS, excellent for models, etc., 

28 volt D.C. 10/6, post 9d., or complete 
with transformer for use on the mains, 
21/-, post 1/-. NI-FE ACCUMULATORS. 
All are new and have never been filled 
with Electrolyte, but are slightly store 
soiled. Voltage 2.5 (2 cells), Cap. 15 
A.P.H. Act. size 2tin. x 2hin. x Bin. 
deep. List Price over 50/-. Our Special 
Price, 12/6 each, post 1/-. 3 for 30)-, 
post 2/6. 12 for £5. 


WALTON’S WIRELESS STORES 
203, STAVELEY RD., Wolverhampton 


(Mai! Orders) 


48, STAFFORD 8T., W 
(Callers Only) 


January, 1951 


Good Investments 


NIFE CELLS. New !2 volt 45 ampere hr, 9 
cells in wood crate, €8'10/- each, plus oe. 
MOTOR GENERATORS. .C./D.C. 
200/250 vole 50 cy. S.P. induction motor since 
coupled on C.!. Base to 100 volt 1.4 kW. D.C. 
Generator, 2,950 r.p.m. 

DOWTY LIVE LINE HYDRAULIC PUMPS, 
25/- each, carr. extra. Water Pumps, 230 velts 
A.C., life 3ft., head 10fe., capacity 100 £.p.h., 
£5/1S/-, carr. 2/- Rotary Suds Pump only ; 

Sfc., 1 ag 35fc., capacity 60 g.p.h., £4/10/- each. 
‘ost 2/- 


WIRE. maid aire, new D.8 twin, $ mile drum 


twin wire 

G.P.O. Wall type Telephone constructors 
comprising carbon mike in bakelice case, ctor 
former, condenser, switch-book and contacts, 
long magnet bell receiver, magneto bell in box 
Bin. x 6in. x 34in., cords, terminal strip, and hand 
magneto generators, all with wiring diagram, 
35 - per pair, plus 5)- carriage charges. 
CRYSTAL SETS. The Lesdix Boudoir Crystal 
Set in black bakelite case ficted diode detector. 
17/6. The ivalex Crystal Set in neat white bakelice 
case, catwhisker detector, 15/6. Postage on either 
set 1/6 extra. Headphones, new and tested for 
— 7 a with headtand and cord, 10/- 


RECTIFIER. UNITS. Ex.-G.P.O. 230 volts A.C. 
50 cy. input. D.C. output 50 voles 5 amps. 50 volts 
1} amps. 50 voles ? amp. 30 volts 8 amps. 30 volts 
10 amps. 12 voles 3 amps., all in vent. metal cases, 
new condition ; write for special list **R.U.W." 
THE RAYCRAPFT KIT, new, comprising 10,000 
ohm. relay, light ray celiin bakelite case, megastat, 
valve ogy re condenser, etc., with instruction 
booklet, 

PRECISION TEMPERATURE CONTROL 
OVENS for Quartz Crystals. 230 volts A.C. 
50 cy. will give a stability with suitable crystals of 
better than 2 parts in a million. Fitted precision 
thermostat and thermometer. =. ene | 
40/60 degrees cent., £4/17/6. Carr. 

VARIABLE SLIDER RESISTANCES. Double 
tube 150 ohms 2 amps., 30.-. 


ELECTRADIX RADIOS 


214 Queenstown Road, London, S.W.8 
ques Clephone : MACaulay 2159 eee 


SUCCESSFUL SATISFIED 


CUSTOMERS! 


Pennine 


THE ALL SEASON SENSATION. ACCLAIM. 
ED THE COUNTRY OVER. THE INTIMATE 
RECEIVER WHICH COMBINES APPEAR- 
ANCE AND PERFORMANCE. HOUSED IN 
A BEAUTIFUL WALNUT CABINET. EACH 
SET FULLY GUARANTEED 
HEIGHT 10", WIDTH ae. — 54” 
4 Valve SUPER 
THE SET 
THAT SELLS 
ITSELF 


ee 
VALUE 


“THE ROVER” 
SUPPLIED ONLY THROUGH SELECTED 
WHOLESALERS. ILLUSTRATED LEAFLETS 
AND ATTRACTIVE DISPLAY CARDS. 


PENNINE AMPLIFIERS 


WIRELESS WoRLD 


SITUATIONS VACANT 
ERIAL insta:lation company requires area 
s manager to open new branch in Manchester 
district shortly; knowledge of television and 
radio, experience in seria. installation;, current 
driving licence and administrative ability; ex- 
cellent prospects; write stati Salary requ.r 
Fw ference Installations, Lt 
London, N.W.7. (6314 
A DMMIETOATIVE engineer with experience 
of technical correspondence and prepara- 
tion of contracts required by department of Mid- 
lands firm en : 
| ments and R. -£ er 
| Write. giving 
ence HBG to Bo 
ADIO 
require skilled men, preferably with air- 
craft experience, for existing and possible 
future vacancies. Radar knowledge an advan- 
‘age. Basic pay 2/7 per hour. Bonus schemes in 
eration, sick pay and —— 
rite to Personnel Office Northolt 
B.F.A., Ruislip, Middlesex. 
E K. COLE, Ltd., have vacancies in their e 
tronics division at Malmesbur 5 
intermediate Sencha, 
Deve‘opment Drawing Office. for work 
communications and electronic projects: previous 


experience in this field desirable but not essen- | 


tial.—Apply in writing to the porecmnet Manager 
Ekco Works, Malmesbury. Wil 6086 
PHYSICIST required by oa manufact 
London area for work 
acoustic problems; 
in physics and 
the successful 
.. y laboratory; 
ta s qualifications and ex 
and aalaty required to—Box 763: 


NORTH Midlands firm requires electronic 


turer in 
ith 


required 
state full 
rien ve with 


engineers experienced in maintenance and | 


design of electronic equipment, to work on the 
measurement of vibrations of engines, etc.: some 
mechanical knowledge, strength of materials 


etc.. an advantage: Higher Nationa! ‘ow | 


minimum qualification; salary £400 £500 
p.a., according to experience.—Box e787. [6021 
BLecrrica, component manufacturers, situ- 
ated in W 
charge of special test 
applicants should possess Inter-B.Sc r equiva- 
lent. have previous experience of test and 
measuring equipment and be capable of main- 
taining accurate records.—Write, stating age. 
experience and salary required, to Box 6796 
ADAR, radio and/or electronics senior deve- 


section 


ene ish 


c 
laboratory tary & £900 p.a 
according to experience: write giving details of 
qualifications and previous experience mention- 
ing reference 456A to “eg 7? a Personnel Ser- 
vices, Eng:ish Electric > a 24/30, Gilling- 
ham St., London, S.W (6105 
ADAR technicians are required by a well- 
known firm of radio manufacturers for a 
factory in South Lancashire: experience in the 
servicing and/or installation of radar equipment 
is essential; persons who have had experience 
in this type of work in the ayevie es would be par- 
ticu-arly suitable; good sala according to 
experience; write. giving full details mentioning 
Reference HAH to Box 6959 1608! 
ACANCIES exist at Chelmsford for a rate- 
fixer with a knowledge of time study for 
light engineering machine shop, and planning 
and time’ study engineers for sheet meta! and 
framework sections.—Write. giving details of 
| age: previous experience and salary required 
mentioning reference 445A. to Centra! Personne! 
Services, English pg x ® a t 24-30, Gil- 
lingham St.. London. S.W 16211 
)NGLISH ELECTRIC ae vacancies for 
4 senior design draughtsmen for employment 
in the Midland and West London areas: 
draughtsmen with ¢ light/medium mechani- 
cal engineering experience preferably with some 
| knowledge of design for quantity production are 
invited to apply; these are permanent vacancies 
offering much sco on new of electric 
mechanical equipment.— Write giving ful) details 
quoting ref. 156, to Central Personne! Services, 
English Electric Co., 24/30, Gillingham 

8t.. London, S.W.1. 


| M”% URPHY RADIO, Ltd., having recently ex- 
nded their electrical design department. 
invite applications from television and radio 
engineers having good academic qualifications 
(Honours Degree in Physics or Electrical En- 
ineering) and experience in industrial design 
boratories. There are also openings for 
taduates trained in these branc hes, but without 
fndustrial experience 
APPLICATIONS, giving full particulars of train- 
ing and experience. shou!d be forwarded to Per- 
sonnel pt., Murphy Radio, Ltd We'wyn 
Garden City. (6279 


A eraduate 3 and interesting openines, oad 


4 "North Wembley. 

(a) radiocom- 

(b) waveguides; 

ia) transmitting and re- 
Sheting waives: ; & 
vacuum physics; Ps nomination: 


exist for men and women with apa | 


ite ps | 


a ros) 
| saaet send details of ner age, qualificasfons 
record in erring to ersonnel Office 
: (Ref. GBLC/124 (6818 


Ted 
Watford Way, | 


details ‘of age and geperience. mentioning refer- | 
x 7311. (6194 


mechanics; British European Airways | 


age | 
{6310 


ndon, require intelligent per- | 


7 tn) domestic | 


SPENCER -WEST 


The following Units 
available Ex-Stock. 


TYPES AC3L 
AC/3B (Birmingham) Pre- 
Amplifier. “‘ Unquestionably the best 
Pre-Amplifier.” 
Specification includes two triode valves 
ensuring lowest possible ‘* noise” 
level, self-contained power supply and 
interference filter unit 
Price 10 gns. complete. 


TYPE AC 4 Convertor Unit. Per- 

mits reception of Birmingham 
on a London-type receiver without 
alterations or adjustments of any kind 
A double mixer stage is employed which 
is the only method of ensuring correct 
reception of the partially ~ oo 
side band transmission from Birming 
ham. Incorporates its own power supply 
and Pre-Amplifier stage. 
Price 15 gas. complete. 

TYPE AC/7 Convertor Unit. A 

new Convertor similar in specifica- 
tion to the above and having the double 
mixer stage feature incorporated. 
No Pre-Amplifier stage is included 
however. Suitable for ranges up to 
40 miles from the transmitter. Com- 
plete with self-contained power supply 
unit. Price £9. 18. 6. complete. 
This Unit can also be supplied less 
power supply unit. Price and details 
on application, 

TYPE AC 6 

A new type 
which can be 
fitted in an 
hour or so and 
willgivea per 
formance 
equal to a 
well installed 
dipole aerial. 
No unsightly 
chimney or 
roof struc- 
tures and 
solves com- 
pletely the 
Television 
Aerial prob 


lem 
a AC/6L, AC GU. Price complete 
= 19.0. Fringe Area Types AC 6LF 
V6BF, AC/OHF Price complete 
a6. 2.0. 


are 


(London) and 


Loft Aerial Unit. 


ot Electronic Aerial 


| 


Illustrated leaflets, and technical 
report available on application. 


SPENCER-WEST 
Quay Works, North Quay, 


GREAT YARMOUTH 
AS 


RADIO UNLIMITED 


ELM ROAD, LONDON, €E.!7. 
Telephone : KEY 4813 


SPEAKERS. Guaranteed new and boxed, 3in. 
10/- ; Sin. 12/9; 6hin. 12/6; Bin. 14/9; 10in. 
17/6; I2in. 39/6, 
VALVE. New/Boxed ett IA. 
. 


RECEIVER 25/73, Spotiess Condition, offered 
less Valves, 6/6, post free. 

bY age pepe 10K-2 Meg. Long spindle, 

2/6 ; w/sw., 3/9. 
HEADPH HONES.- Bian Spotless. With 
ee and plus, 5/6 
WIN COIL BUZZER, adjustable, 3/6, 

MA COIL MICROPHONES, new/boxed, §/6 


Detailed Stock List, S.A,E. 


If you care to call at 


MODERN 
ELECTRICS LTD., 


164, Charing Cross Rd., W.C.2 
Temple Bar 7587 


we shall be pleased to 
demonstrate the G.L. 


“SOUND MAGNET” 


Tape Recorder. 
TWIN TRACK. 3 speed. 
10 watt. output. 


£50 complete. 


THE SOUND MIRROR 


Tape Recorder. 
REALISTIC 
MUSIC, SPEECH 
effects, invaluable 
business man. 


£62 complete. 


S.A.E. please for Catalogue. 


of 
SOUND 
for, the 


reproduction 


BRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 
ROD, BAR, SHEET, TUBE, STRIP, WIRE, 
3,000 STANDARD STOCK SIZES 
No Quantity too Small. List on application. 
London:H. ROLLET & Co. Ltd. Liverp’l: 
6, Chesham Place, S.W.1. Kirkby Estate. 
SLOane 3463. SIMONSWOOD 3271/3 


SAMSONS SURPLUS STORES 


SPECIAL OFFER. ROTARY CON. 
OR: D.C. input 200-240 v. A.C. output | | 
175 watts. Completely shrouded in | 
Fully guaranteed. Our price 
£10/10/-. Carr. 5/-. 
36FT,. AERIAL MAST. R.A.F. type 50. Com- 
plete kit consists of nine Tubular Steel Sections, 
length 4fc. dia. 2in. Set of pickets, top plates, 
guys, and all fittings. Brand new in canvas 
carrying bags. Ideal for Television Aerial Mast. 
Price £6/10/-. Carriage 7/6 
HEAVY DUTY AUTO TRANSFORMERS. 
1.6kVA. Tapped 0, 110, 150, 190, 230v. Price 
€4/10/-, Carr. 5/- 
HEAVY DUTY TRANSFORMERS. 
200-240 v. 50 cycles. Sec. 6. 3v. 
Price 17/6. Post 
Prim. 200-240 v. 50 cycles. 
20 amps. Price 37/6. Carr 
Prim. 200-240 v. 50 cycles. 
Price £4/19/6. Carr. 7/6. 
30FT. LENGTH COILS CO-AXIAL CABLE. 
With Pye sockets on each end. Price8/6. Post 9d. 
HUNDREDS OF BARGAINS FOR CALLERS. 
169/171 Edgware Road, London, W.2. Pad 785! 
125 Tottenham Court Rd., W.!. Eus 4982 
All orders and enquiries to our Edgware Road branch, 
please. (Open all day Saturday) 


Prim. 
1S amps. 


oo tapped 14-20 v. 


es 12 v. 70 amps. 


| of radar, communiestions and electronic e 


——— 
RE 


WIRELESS WoRLD 


SITUATIONS VACANT 

LECTRONIC ve ineers require production 
foreman and gales inspector with A.1.D. 
rience.-Box 761 (6267 
EST engineers scant red for design and manu- 
facture of apparatus for production testing 
ul D- 

ment; y according to qualifications an 

A ersonne! Manage: 

R7 
N experienced valve engineer is required for 
employment at Chelmsford; applicants 
should be 25-35 years of age, qualified engineers, 
and preference will be given to those with pre- 
vious design or production experience of small 
transmitting valves.—Write, giving full details 
of experience, mentioning ref. 497C, to Central 
Personne! Services, English Electric Co., Ltd.. 
24-30, Gillingham St., London, S.W.1 [6262 


WELL-KNOWN radio manufacturing com- 

pany in the South require senior experienced 
radar development engineers to lead teams work- 
ing on nationally important radar projects; 
attractive salaries will ed to suitable 
applicants; houses will be available for key men; 
the company has an excellent pension scheme.— 
Apply giving full details of qualifications and 
previous experience mentioning ref. DGD ba Fe 
6991. [ 


| gee rg Ltd., have vacancies in 
radio works at Moston, Manchester, 
radio/television design engineers, both senior 
and junior; generous scale of payment, extend- 
ing liberally into the four figure range, accord- 
ing to qualifications and experience; permanent 
staff, appointfents with superannuation benefits. 
Forms of application from the Staff Manager, 
Ferranti, Ltd., Hollinwood, Lancs. Please quote 
reference R.E. [6190 
youre electronic engineers are 
interesting programme of development work 
near Luton. Applicants should possess Ordinary 
or Higher National Certificates in electrical en- 


gineering and have an interest in radar or radio | 


experimental work. acancies also exist for 


laboratory assistants, and young men and women | 


ve school certificate are invited to apply. 

Write. giving full details, mentioning ref. 
HAE. to Box 7/622 {6275 
ELEVISION development engineer, with at 
least four years’ 

the development of vision and sound receivers, 
required to fill a vacancy in a new section; ap- 


plicants should have commercial experience in | 


the design of such equipment for production; 
ney 3 in writing, giving age, qualifications, de- 

experience and salary required, to 
Sinema: Television, Ltd., Worsley Bridge 
Lower Sydenham, S.E 26 6305 


IGH frequency induction heating applica- 


tions engineer required by progressive and | 


expanding company specializing in the manufac- 
ture of high frequency equipment; Se in 
induction heating essential and a good knowledge 
of metallurgy would be considered as an addi- 
tional qualification; the position offers excellent 
Opportunities for advancement to a really ener- 
getic man having the requisite experience; write 
i experience and salary required.—Box 

(6141 
de- 
coils 
have 
factory 


OIL winder required for interestin 
velopment work on a wide variety of ¢ 
and transformers; the applicant should 
had at least 3 years’ experience of 
methods on smail transformers and wave- 
wound coils; a knowledge of design and testing 
methods would be an advantage; staff appeins- 
ment, salary according to qualifications 
Perscnnel Officer, Mullard a Re: 
Laboratory Salfords, dhill 
6253 


ESTING vacancies exist with the Nelson | 


R 

Research Laboratories of the English Electric 
Co., Ltd., for university trained electronic en- 
gineers or physicists with an interest in the 
design of special circuits for 
machines; these vacancies are at Stafford and in 
the London area and offer scope for original work 
in this interesting field.—Write giving full 
details mentioning reference 305A 
Personnel Services, English Electric 
24, 30, Gillingham St., London, S.W.1. 

‘ENIOR engineer for experimental work on 
\ radar, radio and/or electronics for important 
defence project in Engl ish Electric 
gee ergh Permanent 


gree preferabie. Married accommodation avall- 
able. mmencing salary £700- r annum 

Apply, giving full details of qualifications and 
experience, mentioning Ref. 456B, to Centra! 
ee gy rvices, English Electric Co.. 
24-30, Gillingham Street, London, &.W.1. 

NENIOR engineer for experimental work on 
\ servo-mechanisms required for important 
defence project in special English Electric Com- 

pany laboratory. Permanent post. experi- 
ence im servo-loop design essential. Honours 


ree preferable acoommodatio 
available. oe “4 


Ltd... 
[6289 


W T2090 
EeeRExceD electronic engineers , Teduired 
soe interesting x _Gevelogmems 


cqulpeneat or special! sed 
centimetric techniqu 


nent Denaionable 


rma 
's.—Applicants should | 
ED/32 


details ad poe 
rtment. E.N ngineer; 
» Blyth Rd. Water Mic 


TPE De 
[6339 


required for | 


laboratory experience in | 


computing | 


January, 1951 


—WILCO ELECTRONICS— 


AMPLIFIERS, 50 watt. Rack mounting by 
annoy *’ including 10 valves : 
4 6L6 ; in Parallel Push-Pull, 2 FW4/500, for 
200/250 v. A.C. 50 cyc., complete wich output 
transformer €12/10/-. Also some “‘ Marconi ”” 
1S watt, complete with valves, £8/10/-. 
TEST SET, Type 28. Incorporating a 50 
Microamp. meter, in steel case 6in. my x 
3in. with carrying handle, 50/-. 
OSCILLOSCOPE units to build your own 
miniature ‘scope. Case |! x 9 x 6}in., with 
two VR65’s, one VR66, valves, tube holder 
and base for VCRI39A, brill. and focus 
controls, shift controls. Only 16/-. Cge. 1/6. 
C.R. TUBES. VCRI39A, 2tin., 21/- each. 
Post and pkg. 2/6. Holders for same, 2/- each. 
PYE STRIPS. Five R.F. stages, det., and 
video, ideal vision strip with | diode valve, 
price, 37/6. Post 2/6 
MAINS TRANSFORMERS. Primary 
200/250 volt. Secondary 400-0-400 voit. 
400 mA v. 7 amp., 4 v. 4 amp. £3. 
Output transformers, ratio 3-1 to match 
200 ohm line, 50/-. Choke 10H 400 mA. 
15/-each. 


204 LOWER ADDISCOMBE RD., CROYDON 


RELAYS, P.O. Type 3000, etc. 
High Speed. Key Switches, 
Jack Sockets, Plugs, Handsets. 
RACKS. Standard P.O. Channel! Type for 
19in. Panels. Bulbs, Switches, Rectifiers, 
Slydiok Fuses, Brieze Plugs and Sockets, 
American Test Equipment, etc. 


Siemens’ 
Uniselectors, 


ALL EX-MINISTRY, LARGE STOCKS, 
WHOLESALE ONLY 


LL. WILKINSO N 
19, LANSDOWNE RD., CROYDON, SURREY 
(1 minute from East Croydon Station). 
CRO. 0839 


12-Volt Vibrator Unit, No. 4* (ex 22 set). 
Rated !2v. D.C. input, 325 voles at 80 mA out. 
Contains 4 metal rectifiers, 4-pin vibrator, 
condensers, chokes, etc. Ideal for car radio 
supply, etc. Complete in strong steel case. 
25 /-= plus 3/- carriage. 
Trade and overseas enquiries invited. 
ARTHUR HOILE Phone : 2812 
55, UNION ST., MAIDSTONE, KENT 


QUARTZ 
| CRYSTAL 
UNITS 


For— 

AIRCRAFT, MARINE AND 
| COMMERCIAL USE are available in 
| the complete range from 35 kilo- 
cycles to 15 megacycles. 


Alternative mountings in standard 
two-pin A.M. pattern 10X, International 
octal, and miniature type FT243, can be 
supplied for most frequencies. 

Prices are fully competitive, and 
we specialise in prompt deliveries for 
| urgent requirements. 


WE WELCOME YOUR ENQUIRIES. 


THE QUARTZ CRYSTAL Co., Ltd. 
63-71 Kingston Road 
NEW MALDEN, SURREY 
Telephone : MAL den 0334 


JANUARY. 1951 


PIONEERS OF LONG-SCALE 
ELECTRICAL MEASURING INSTRUMENTS 
: ELECTRICAL INSULATION 


Wrretess WorLD 


VATIONS nL peal 


pa = Rene engineers, preferably 
ence of radar or microwave technique. who are 
omponents 
t candidates 
Teal tional im- 
ite quoting reference CHC(5) to 
nne Micer, General Electric Co.. Ltd., 
Radio and fe evision Works. Spon 8 Covent: 


ERVICE/SALES engineer required by British 
co! y radio receivers, re- 
trigerators. quipment in West Africa; 
sound radio and electrical knowledge essential, 
refrigeration experience an asset: prelimi nary 

in other service requirements given 

salary and pros —— - 


me; app! icants should state 
whether married or single, give full aoe 1s 
cation qualifications. Natio 


nal an 
| motes cs riones: do ed forward origi nal re- 


pply [6320 
ACTIVE edt cassaeies for draughtsmen 
t Chelmsford and in London with 

. Ltd. Con- 

the company’s work calis 
output. and electrical or 


| mechanical draughtsmen are invited to appiy for 
| these penmaneat 


O.N.C. standard as trainee draughtsmen.—Write 
giving full detatis, caoting Bet. 142B, to Centeal 
ersonnel Services, E; Elects Co., Lid., 


‘1G SETS are deity giving a wide | ®' 


range of service for TESTIN Their relia- 
bility and accuracy stems from the skill of the 


‘RECORD ” Technicians. Other Record In- | 


struments are provided for a variety of purposes. 
THE RECORD ELECTRICAL CO. LTD. 
BROADHEATH ~- ALTRINCHAM - CHESHIRE 
Phone « Aitrincham 3221/2/3 
Cables and Grams: ** Cirscale ** Altrincham 
ondon Office : 28 Victoria Street, London, $.W.! 
Phone : Abbey 5148 
Grams Cirscale,’ Sowest, London 
Cables : ** Cirscale,"’ London 


‘MAGNETIC TAPE 


Recording Equipments and 
Components 


OSCILLATOR UNIT. Constructed on 
small chassis suitable for sub-assembly, 
provides r.f. for erase and bias at 45 kc/s. 
Requires 250v. h.t. and 6.3v. for operation. 
Complete with 6V6 valve, £3. 

OSCILLATOR COIL ASSEMBLY. Com- 
prises high ‘““Q°’ coil and condenser tuned 
to 45 kc/s. Specially designed to provide 
highly symmetrical sine wave output for low | 
tape noise 

RECORD/REPRODUCE HEAD. _ low) 
impedance. High quality response. Totally || 
enclosed. Gap length | mil. €2/2/-. 
REPRODUCE HEAD. As above but gap | 
— 0.5 mil. (suitable for 2-head systems). 
£2/ 


ERASE HEAD. Capable of erasing new || 
high coercive force tape when used with | 
oscillator unit above. 2/2/-. 


| TAPE. New high coercive force tape suit- | 
able for high fidelity 1 at slow sed | 
7in. (1,200ft.) reels. £1/10/- 


Spare reels, 7in., 4/6 each 
I lin. (1,000 metre) reels also available. 


INPUT TRANSFORMER. Ratio 1/40: | 
Suitable for head to grid step up. Mumetal || 
core. 17 


TRADE ENQUIRIES INVITED. 


CABOT RADIO 
‘COMPANY LIMITED) 


Electronic Equipment Manufacturers, 
28 BEDMINSTER PARADE, BRISTOL 3. 
Telephone | 64314. 


nel ‘ 
24-30, GiRingham Street, London 


(6281 

F you are between 22 ont 25 years of age, 
and have at least years’ electrical or 
shop experience 


Fait a Staff pension 
a Geta S, quoting Ref. 
Sevvices, ibs! 


paid traini will be up to six months’ 
fit suitable applicants Fans employment 


Ltd.. 24-30. Gi ingham “St. 


76 

ILANNING engineers required. intelligent and 
energetic men to assist in the planning 

of development work on aiectoente appasatus 
ne appointment will be as assistant manager 
Some practical experience 

si duties will 


gating all aspects of the 
r lucid presentation of the 
Sedieos” will be important Guplities Adeauate 
salaries will be paid proportiqnal to age and 
qualifications.—Applicants sh send fall de- 
ucation and experience and quote 

1 Department. 

. Ltd.. Blyth 


EN are invited 
J it J. Engineering De- 
available at their Feitham Branch 


of designers and draughtemen requi r 
a wide range of engmeering produc ts for which 


your experience may be suited. Details wi 


y post on request and/or strictly con- 
] interview arranged without obligation 
Posts available offer a maximum of interest 
technical information and experimenta! ili 
ties, and iong-term employment prospects with 
good salary to suitabie applicants. Apptications 
considered both for im jate employment and 
New Year appointments.—Apply giving fullest 
lls of experience, qual lifications, et to a 
sonmne! Department EB/S, E.M.I. Engineerin 
Development, Ltd., Blyth “Ra. ayes Mi iddiewex. 


M’sats radar engineer required by major 
British oil company for service at a Middle 
ust 


Institute o 
parabie ‘academic ‘qualifications. coupled with a 
of post-war 


marine radio commu ‘ 
an jired to ast the succeseful applicant wil! 
required to titute a small maintenance Genct 
mg emergency service to shi 
radar S: 


99 


SENSATION! SENSATION ! 


We can supply from stock the following 
wonderful new apparatus : 
DECCA LONG - PLAYING GRAM. 
UNITS. MODEL 33A (33; > only), 
A.C. motor, !0in. curntable, heweight 
Crystal pick-up, handsome a case. 
Price 9 Gns. MODEL 33AG, as above, 
with change-over switch, for use with existing 
r.p.m. motor. Price 94 Gas. ODEL 
3378T, as above, but for 334 and 78 r.p.m., 
pickups with reversible head fitted ACOS 
GP20 Sapphire Styli and automatic circuit 
compensation. Price 16 Gns, 
DECCA LONG-PLAYING RECORDS by 
Post. Send 24d. for list of titles and DECCA 
Dual-Speed Record Players 
No. 2 PUBLIC ADDRESS AMPLIFIER. 
12-watt Push-pull output, special negative 
feedback circuit, gram., mike (separate 
volume controls for mixing) and tuner 
inputs 3, 7.5 and 15 ohms output. Trans- 
formers, choke and chassis as for No. 2 
Symphony. Price 10 Gnas. Complete kit 
with instructions, £9. 
SYMPHONY No. | (Amplifier) by N.R.S. ! 
The most versatile domestic Audio Amplifier 
on the market to-day ! indepengent control 
of Bass, Middle and Top, separate Scratch 
Cut, negative feedback. For A.C. 200-250 v. 
input for magnetic, crystal ard hi-fi pickups, 
also Tuner 5-watt output. Price 3-ohm model, 
£8/19/6; 1S-ohm model, €9/7/6. Money 
refunded if not delighted ! 
SYMPHONY No.2. Same theme as No. | 
but having 10 watts Push-Pull output : 
3, 7.5 and 1S ohms, inputs as No. |, ull pro- 
vision for Tuner. Built on black-crackle 
chassis. Woden Mains transformer, Output 
trans. and Choke. Price 13 Gns. 
No. | TUNER . Specially recommended for 
above amplifiers and Leak, Williamson, and 
other Quality Amplifiers. L. & M. wave 
T.R.F., meg. feedback detector, virtually 
distortionless. Price of Complete Kit and 
Constructional Manual, €4/10/-, or Ready- 
built, £510 
— 2 QUALITY SUPERHET TUNER 
L.M. & S. waves, special bandwidth, large 
full-. -vision Dial Assembly, spin-wheel tuning 
As Kit, €7/15/- ; Ready-built. €8/15/- 
BASS-REFLEX CABINET KITS inci 
all din. patent timber, cut and jointed, screws, 
felt, etc., only hammer and screwdriver 
required to build from full instructions, 
speaker cutout and lower vent, give superb 
bass response and top. 8in. Speaker model 
stands 2ft. 6in.high x Ift. Jin. x Ift. deep. 
Price 80/-. !0in. Speaker model 30in. x I6in. 
x [34in., 90/-; 12in. Speaker model 30in. x 
17}in. x 16in., 100/-, Any of the above 
Ready-built for 7/6 extra. 
RECOMMENDED HI-Fi SPEAKERS : 
Wharfedale Super 8in. with cloth surround 
and aluminium speech-coil (giving extra 
octave of ‘‘top "’), 85/-. Wharfedale Colden 
C.S., 95/- and the Vitavox KTIO 12in. at £7. 
Send 2}¢. now for new CATALOGUE AND 
BARGAIN SUPPLEMENT indispensable to al! 
Quality Enthusiasts. TERMS c.w.o. or c..0.d 


NORTHERN RADIO SERVICES, 


16 Kings College Road, London, N.W.3 
Phone : PRimrose 8314 


COVENTRY RADIO 


Component Specialists since 1925 
SPECIAL OFFER or 


NEW RESISTORS 4-1 Watt 


A selection of popular values 
100 FOR 10/6 POST PAID 


bd condalt ons ot gatyice 


jon 

re moat Wa scren pe [ay 

anor: ota Box S08 ae at 
adam House Be 


(500 for 50/- post paid) 
SEND NOW WHILE STOCK LASTS 


COVENTRY RADIO, 
189 Dunstable Road, Luton, Beds. 


100 


WIRELESS WorRLD 


CHASSIS 


HAYES RG/120 RADIOGRAM CHASSIS. Write 

now for full details and circuit data of this outstand- 

ing 5-valve chassis, costing only £€13/7/6 with 

matched 8” loudspeaker. Delivery anywhere by 

rail. 

Our NEW 7-VALVE CHASSIS type RG/I35 with 

push-pull output will be ready shortly. Advance 

details on request 

ARMSTRONG CHASSIS. We hold full stocks of 

this famous chassis ranging from 7-14 valves and 

including T.V. Demonstrations in our Showroom. 

Full details will be sent on request. 

THE HAYES COMPANY 

1 ALCESTER RD.. MOSFL®Y BIRMINGHAM, 12 

Phone : SOUTH 0202 


SQUARE - WAVE GENERATORS 


Driven by any A.F. Oscillator. Rise time 
less than one micro-second. Extremely wide 
frequency range. A high grade instrument 
for laboratory use. 

Full details on request. 

DUN ELECTRONICS, 

Riley Works, Riley Street, Choteea, 8.W. 10. 

Telephone : FLA 3217 


ONCE UPON A TIME 
When we used to send for components for our own 
construction s of the things which really 

able wait before the goods 
turned up. YOU won't have that complaint if you 
write to us—we specialise in prompt service, individual 
attention and REAL bargains Please send for our 
latest list of resistors, condensers, chokes, etc., et 
Just a few items at random 
ano CHOKES, 20 hy. 80 mA, 6/6 ; 15 hy. 60 mA, 
4/6 (both unused, very conservative rating). 
. new ex-Govt 
Mica 0.005, 0.0005, 0.0002, 
Other values available. Block 6 mid. 2( t. 3/6. 
‘ORS, new, from 2a JONES PivGs > 
SOCKETS : new 6, 8, 12 less cover, 
ADMIRALTY WAVEMETERS G82A. 
made grey stee . 
3 EPSO. 1 BCS 
(magic eye) 
precision jot and 


- P 

"Beautifully 
Yin, x 9in Contain 

* triode oscillator), Y63 

o-speed tuning dial (real 

of course a host of other compo 
bent, Calibratic mm chart 2350-3150 Mc/s. supplied 
No rectifier crystal. Price only 3]/-, plus 5/- carriage 


REED and FORD, 
Mail Orders : 468 Grosvenor Road, Southport. 


e have cash immediately available 
for the following materials. 
ELECTROSTATIC VOLTMETERS— 


ey cowry 


any size, 
needed. 
MEGGERS—both small and full sizes 
wanted. 

INFRA RED EQUIPMENT—we need 
filters, light sources, reflectors, 
lenses, etc., or complete snooper- 
scopes or sniperscopes. 

All material must be in good resaleable 
condition. Small or large quantities of any 
or all items are of interest, price is a factor, 
$0 to save time please quote best prices 


PRECISE MEASUREMENTS COMPANY, 


942 Kings Highway, Brooklyn 23, N.Y., U.S.A. 


any range available, is 


necessary quali 
| matriculation st andard with parti 
| mathematics and science subjects; 


| not essential. 


| examination at 


SITUATIONS VACANT 
ACANCIES exist for electr#-mechanical 
esigners, used engineering he 
| mechantes! side of communications and simi.ar 
projects, and also associated with heavy 
mecha : good degree in mechanical and 
electrical engineering or similar gualification 
is desirab’e as well as several years’ experience 
n la ratory” or factory design department; 

to qualifications 

ullard Electronic 

boratory, Salfo: ‘ds, nr. Redhill, Surrey 


ARCONI'S WIRELESS TELEGRAPH 0., 

Ltd., require an additional lecturer in 
electronic engineering at Marconi College, 
Chelmsford; the applicant must be a graduate 
in physics or engineering, with preferably some 
experience in one or more branches of electronics 
and some practice in teaching: duties will in- 
clude lecturing, supervision of experimental 
work and development of equipment for the 
present and future College Courses which are 
mainly of post graducte standard; salary accord- 
ing to qualificetion: and experience; good staff 
pension scherme.— “rite giving full details men- 
tioning refereace 260 to Central Personnel Ser- 
vices, English E!ectric Ye Ltd., 24/30, Gilling- 
ham St., Lordun, 8.W.1 [6240 


B.C. invites aoglicaions for a post of en- 
gimeer in th udio Section (Recording) 
of Planning and Insts! lation Departm 
in London. Applicants should hav ve. & good 
theoretical and practical knowledge of the prin- 
ciples involved in audio-frequency 
recording work. A university > 
trical engineering or equivalent qualifications 
would be an advantage. The successful candidate 
must be prepared to spend a considerable amount 
of time away from London. as he will be re- 
aui to plan and supervise the installation 
of sound recording eauioment at any of the Cor- 
Doration centres throughout the country - 
ing salary £745 p.a. (may be r if quali- 
fications and experience are exceptional), 
by annual increments on a five-year progr 
sion to £965 p The successful applicant will 
become eligible for consideration for appoint- 
3 staff (contributory pension 
years’ 7 
Applications, stating age, l 
experience. to reach Engineering Establishment 
Officer, Broadcasting House, London. 1, within 
davs fesse 
-B.C. invites applications for a number 
vacancies for Technica! Assistants Class 
in the Operations and Maintenance Department 
of the Engineering Division which 7 responsible 
for operating broadcasti ing equipment at trans- 
mitter, studio and control room, reco 
te ‘evision centres shrousyods the country. 
didates than 21 years of age on 
January mt, of British nationality 
have competed, or be exempt from. mil tary 
service. hey must be prepared to accept ap 
pointments at Corporation centres anywhere in 
Great Britain and Northern Ireland. Th 


cular stress on 


of a mechanical bent; (c) first-c'as 
ness and persona! references 
in electrical or radio engineering i 
Appointments are t 
the first instance 
is subject to (a) passing 
the end of 
ining course (b) a satisfac 
ionary periee after whic 
ible for c ideration for establis 
utory pens! on scheme) 
ment at age 21 or over is £5/1 
isi increments 
i " is hoped | to fi 
these posts by January 31, 1951. Promot 
Technical Assistant Class I (maxi mum 
pa.) is normally subject to fou r 
and is governed by merit. suitab!! 
istence of vacancies Appli cation mus 
on the prescribed form which can be < 
from the Engineering Estab\ishment 
Broadcasting House, London. W.1. The closing 
date for the return of the completed applucations 
8s 14 days from the date of this advertisement 


6292 


lished staff in 
of appointment 


the major 


SITUATIONS WANTED 
7,LECTRONIS engineer, B.Sc. (Hons Eng.), 27 
4 administrative, drawing office, instrument 

and electronic development and design expermnre 
seeks responsible post.—Box 7685 [6322 


BUSINESSES FOR SALE AND WANTED 
I IRECTORSHIP available small radio manu- 
facturing and marketing company in Mid- 
lands. due to retirment of bresent director: pre- 
ference given to radio engineer with design and 
production experience.—For full details 
Box 7620. 
FYUCORISHING radio and television business, 4 
branches in main shovoping centres N.W. and 
Potteries. completely staffed. service engineers. 
fully trained and capable of handling TV; 1949/50 
vans; large turnover. tremendous scope for ex- 
tension; principals only apply.—Box 7625. [6294 


yore SOL... 60.008, ETc. 
. 3/6. post free; c 
and s : 
supplied; catal joeue a 


lose 
requisites 
ooks. 53. Harold noe Ro 


Br 


nsure pra tical working 
u © Singer, 
Jackson B “; evard. Chic 


and | 
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YOuR METER DAMAGED? 


© Leadin g 
Electrical 
Instrument 
Repairers 
to the 
Industry. 


Sapa by skilled craften en to all makes and types of 
Voltmeters, Ammeters, Micr 

meters, Electrical Thermometers, Recording Instruments, 

Synchronous Clocks, etc. Quick deliveries—for ®peedy 
estimnate send defective instrument by registered post to 


L. GLASER 


Electrical Instrument Repairers 
341 CITY ROAD, E.C.i 
Tel. Terminus 2489 


A. 
PAY SPOT CASH 


for American surplus radio equip- 
ment and British component 
bargains. 


Offers to Box No. 7348. 


CRYSTALS 


BROOKES CRYSTALS 


| 10, Stockwell St., Greenwich, London, $.E.10 
Phone: 


GREenwich 1828. Cables: 
rams: Xtals Green, Lon 


Xtals, London 
nm 


>Does these 


ACCURATELY and QUICKLY 
Chassis, Brackets, Shrouds, 
Condensers and Transformer 
Clips, in Steel or Aluminium. 
(Five sizes—12" to 36") 
Trepanner available 
“SNAP” Cutter, Notcher 
and Shearer. 
Details with pleasure. 
A. A, BENDERS are proving invaluable to 
Electronics, Electro-Medical, Radio 
a Research Workers. 
ease ask for copy of our NEW é-page 
FOLDER which contains much new and 
useful information about their many 
applications. 


A. A. TOOLS (W), 


197a, Whiteacre Road 
ASHTON-U-LYNE 
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TECHNICAL he a agen TUITION 
3 ELEVISION 
. ve 
ll details of modern courses in ail 
branches of Electrical Technolouy send for our 
176-page handbook, free and post free.—B.1.E.T. 
(Dept. 388A), 17, Stratford Place, London, W.1. 


TUITION 


THE only school in Great Britain devoted solely 
to training in television. Postal course prospec- 
tus.—Principal, Geen Television School. 13 
North Ave., ndon. 13. r+ 
Rox: naar <y-9 exams. and 1E 
a oma; prospectus tree.—Technical Gal. 
HEY ‘Tastitute of Practical Radio Engineers 
have available home study courses in every 
phase 0 television engineering 
Specialising in the practical training of appren- 
tices in the retail trade; enrolments limited, fees 
materate. —The Syllabus of Instructidnal Text 
y be obtained tr —_ the pasretesy. 
LP Zz PR E., Fairfiel field R 
Crouch End, London, N.8." 


BOOKS peopeyerene. etc. 

,UNK und Ton,” 194 * Funk Prose 
1949; offers.—Box 7677. 6299 
EBB'S 1948 
colour printing. with up-to-date call 

and fresh information on heavy art paper 
re 6d; on ines. on remery 11/6. post 9d 
ebb’s Radio. 1-4, Soho St., W.1. Gerrard 2089. 
-P.R.E. Technical Publications; 5.000 align- 
ment e . 4/9 post 
Tee, The ‘acti Engineer, quarterly 
pe of the Institute. sample copy 2/- post 
mem ip and examination data. 1/- 
Ra. free. —weeruaty, LP.R.E.. 20, Fairfield | 
London F0089 | 
ASIC Mathematics for Radio Students.’ 
. M. Colebrook, B.Sc 
whole subject in 


gave the world electronic television; 

is now giving the finest home study tele- 

vision courses; moderate terms—facilities for 

easy Payment; free brochure givi ny details 
on Mb lication to the—Registrar, Wwe. 

E.M institut es, 10, Pembridge Seunre. Lon- 

don, Bayswater 5131/2. fo001 


7IRELESS operating: 


Wireless School 


attendance and postal 
stamp for reply to eg The 
Manor Gdns., Lond 7. 


A] OTHING 
N have 
tor 


succeeds like success! 
done a_ thousand bay we can do 
you.—See the 


signs 
again. 
Dage 88 
St the world, 600 Radio Officers required; 
send 2d stamp for prospectus to Britain’s 

leading college; we train most, in shortest 
at lowest cost.—Wireless College, Colwyn 

A. MBrit. 1.R. E., 

on 3s 


16} Btrattond Ps Place, Lon- 
(0118 | 


2.0m postal course for radio trades | The 

Examination Board’s diploma; also posta! 

courses for P.M.G. 2nd and lst class Certifi- 

( and Amateur Radio Transmitting licence. 
j ‘el 


tical processes that are 
the foundation of all applied science, and t 
discusses the applic 

to radio problems. 
diagrams. Price 10/6 net from all bookse lers, 
or ‘0/10 by post from The PS xm Dept.. 
Dorse' t House, Stamford St.. 


X4ioin. 


i coaching students 7 
telegraphy | and all ied subjects 


KGlobe-Bing rs. 
(Reco) 


SHORT-WAVE RADIO 
Probably 


Accurate tests 
High, Low and Grid 
Bias Batteries. 
Write for leaflet 30M. 


Television Demonstration 
of S$ ts and components eve ry 
Friday 8-10 p.m 


TELEVISION CIRCUITS FOR 
‘ THE CONSTRUCTOR 
New Second Edition | 6 post free. 


*“Radiospares” waynes RADIO Ltd. 
Manufacturers of the complete range of Television 


Qua lity Parts ean Receiving Equipment. 


Enfield 


WANTED 


All types Non-Ferrous Metals 
Copper, Lead, Batteries, Brass, etc. 
FOR CASH—WE COLLECT 


BECKTON METAL SCRAP & SALVAGE 


200a, Cumberland Road, ee E.13 
Sia ncscsc ‘ALBERT DOCK K 2400 


Middlesex 


The 
Service Engineer's 
First Choice 


* 


radio map of world. new mast } 


ation of mathematical ideas | 
Size 7in 98pp, 77 


3 


101 
BOOKS, INSTRUCTIONS, ETC. 

‘ UPERHETERODYNE Television Unit.” A 

‘ reprint of articles from Wireless 

Worid "’ giving constructional detaiis for a long- 

range receiver for reception of Aiexandra Palace 

transmissions, with a map showing the service 
area of in x 7}ein. ce 2/6 

from a liers. or 2/8 by post LL] Fd 

j Publishing Dept., Dorset House, Stamford St 


8.E.1. 
| ““FINELEVISION Receiver Construction,» 
; motiny 


ondon area 
diagrams and illus e - 
sellers, or 2/9 by post from The Publishing Dept., 
Dorset House, Stamford St., S.E.1. 
yi PELs ESS see Manual.”’ 8th Edition 
By T. Cocking, M.1.E.E. A reliable 
guide to which the proressional can turn for 
reference. Essential testing a: baretes | and logica! 
sting methods are descri and t 
deducing and remedying defects e i" 
7in xin. ane, Price 6 net, from a book - 
| sellers, or i2 trom The Pu 


showing base connections. 
valve to be found by ¢ ype — 
10in wide x7in. 8O0pp. 
sellers, or 3/9 by 
Dorset House, a a 5 
A tep- Oy ttep ervey of 
Edit. By 


3rd 
. 2 ntab.), M. Britt LR. E.. 
* The Wireless and Electrical Trader. 
Although this book deals mainly with the super- 
het receiver it is equally applicable to the 
straight set. The circuit of the superhet is dealt 


Editor of 


; all booksellers. or 5/4 from The Publishing Dept; 
Dorset House, Stamford St. , SE -LBRw...] 


(Daecey) 


pueney 


CRANMER AV. EALING.W 


and 
Telephone : 


to the Trade 
EALing 5688 


Quali hy 
KIT 4%, 


AMPL {PIERS 


HOME CONSTRUCTORS 


set of ci 
watt amplifier including Woden potted mains 


Ac 


to construct a 10 


transformer. 5S valves. !0in. speaker with trans- 
former. Components of the highest quality. No 
Govt surplus. Three switched inputs. negative 
feed back, push-pull output, Price Complete 
tone control, steel chassis. to the last screw 


CasH with ornveR’ £8 OO 

(Subject) 

EETHOVEN LT D 
ELECTRIC EQUIPMENT 


Chapel! Lane, Sands, High Wycombe el: 1152/3 


CONDENSERS 
CRYSTALS 
HEADPHONES 
METERS 
PLUG & SOCKETS All types 

RESISTORS Carbon and wire wound 
VOLUME CONTROLS Carbon and wire wound 


We hold large and comprehensive stocks of new components 
and units, both Government and Manufacturers’ Surplus 
Your specific requirements are invited 
Wholesale and Export only. 


|_____ ANDERS RADIO LTD. 


167, HAMPSTEAD ROAD, LONGO, Bagh 
FRUS.: 1639 1928 


Silver Mica * Tubular * Mansbridge 
American * British 
High and low impedance 


Thermo * Moving Coil * Moving Iron 


are invited 


other lines. 


Season's list. 
tors, suppressors, volume controls. 
valves, Brass BA Screws etc., and hundreds of 


A. W. F. 


TATLER CHAMBERS, THORNTON 


HOME & OVERSEAS 


RADIO DEALERS & SERVICE ENGINEERS 


to write for our new 1950-5! 
T. C. C. Capacitors, Erie resis- 
Tungsram 


Postage 3d. Inland, 2/- Overseas 
Air Mail. 


RADIO PRODUCTS 


ROAD, 
BRADFORD 
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British National Radio Schoo! 88 | Industrial Electronics 40 | Smith, G. W. (rtaaio), Ltd! 
British N SF Co., Ltd International Correspondence School, Sound Rentals, Ltd 
British Physica! Laboratories 4 found Sa'es, Ltd 
British Rola 2 | Jackson Bros. (London), Ltd. 8| Southern Radio Supply, Ltd. 
British Sarozal, Ltd \ Johnsons (Radio) Stability Radio Components, Ltd 
kes Crystals, Ltd Juneero, Standard Telephones & Cables. Ltd. 33. 51. 
G., Lid . 34 y's Radio Steatite Porce.ain Proaucts, Ltd 
>. & Co., Lid Edit.” 506 Spree Tage | Stern Radio, Ltd. 
87 | Le Sugden, A. R., & Co, (Engineers), Ltd. 
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Te.egraph Construction & Maintenance 
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Cabot Radio Co., Lt ¢ y Co 
Candler System Co - g. Co. 
Caxton Publishing Co., Ltd 
Champion Products Lyons Radio t 
ers ecisi | Tele-Radio’ (1943). cae 


. Precis strum Se } 
Chancery Precision Instrument Mail Order Supply Co Thermionic Products 


td. : care 
Chapman, C.T. (Reproducers), Ltd Major Distributors Thomas, Richard, &@ Baldwins, Lea. 
Ghaties Amplifiers, Lt... Pern Wirclone ‘Peles cachs Co. Ltd '16'84a.59 | Zranstadio, Ltd 
Cinema-Television, Ltd a a Rig ete -54d.56 | Trix Electrical Go., Ltd 
Civdeedale Supply Co., Ltd ete McMurdo Instrument Co., Ltd 30. 75 | Ultra Electric Lta. 
Gosmecora, Ltd. HEME MEL Measuring Instruments (Pullin), Ltd United Insulator Co., Lta. 
Cossor, A. C sep ae 31 | Metro Pex, Ltd AF Ts” Universal Electrical’ Instruments Corpn 
y Radi Metropolitan- Vickers Electrical Co., University Radio, Ltd. 

Coventry Midland Instrument Co 
Davis, Ales. Supplies, Ltd ; Modern Book . Valradio, Ltd. 

is, Jack (Relays), Ltd 84 ange ag ee Lid | Wholesale Services, 
Day Ltd 94 | M.R. Supplies, Ltd. Vitae Se Oo pee 
Donohoe J | Mullard ee Products, Vortexion, Ltd. 
Drayton Regulator & Instrment Co., Multicore Solders, Ltd " 
Dubilier Condenser Co. (1925), Ltd Mycalex, Ltd. 34 | Walton’s Wireless Stores c 
Duke & Co 86 | New Electronic Supplies Co Wayne Kerr Laboratories, Ltd., The 

ctronics » & te rt West Spencer A 
Dun Ele Newman, J. & S., Ltd . 7 
Dupley Electronics, Ltd Northern Radio Services aw 9 | Westinghouse Brake & Signal Co., Ltd. 
: IN d Products Weymouth Radio Mfg. Co., Ltd., The 

Edison Swan Electric Co., Ltd — ~ | Wharfedale Wireless Works 
Egen Electric, Ltd Oliver Pell Control. Ltd. .. ne 82 | Whiteley Electrical Radio Co., Ltd. 
Electradix Radios es Osmor Radio Products, Ltd . Wilco Electronics 
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Electronic Instruments, Ltd 82 Park Radio, eae pic anen Wright & Weaire, Ltd. 
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“ADCOLA” psreonte aoe | WITCHES 


- : . 3 y Na 
Vegan: BI L ¢ IN 
Designed for Wireless A 
SUPPLIED FOR ALL VOLT RANGES FROM 6 ®. TO 230/50v. aie . 
The three Adcola Models cover the requirements of the 5P., D.P., 
Television, Telecommunication and Radar Engineers 
and assure thorough jointing M.B 
Ain, dia.’Bit. Standard Model — 22/6 i - 
4in. dia. Bit. Standard Model — 25)- 
*%in. dia. Detachable Bir— — — 30- 
Patented in England and Abroad 
Sole Manufacturers 


ILGIN 
ADCOLA PRODUCTS LIMITED *-F. BULGI 
Sales and Service: 50, CLAPHAM HIGH STREET, LONDON, S.W4 ainirs = 
Tele.: MACaulay 4272. Bye-pass Rd., BARKING 
Essex. Phone Rippleway 2471 
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: Ondenser leaders hip 
—-from the nside/ 


Moulded-in terminals in 
high - grade material : 
proof against humidity 
and tracking. 


Oil or petroleum jelly 
impregnation and filling 
giving safe performance 
over wide temperature 
range. 


Uniform windings of 
high-grade paper and 
foil: non-inductive 
‘ assembly: conserva- 
Rolled seamed and ‘ = tively rated. 
soldered joints com- 
plete hermetic 


sealing. . 
\ 


Robust fixing flanges 
securely fastened to can: 
for upright or inverted 


mounting. ™ 


THESE are a development of the old green-cased types on which the T.C.C. 
reputation was founded and embody the experience and improvements of almost 
fifty years of condenser manufacture. Their features, pin-pointed above, add up 
to reliability under all conditions of werking. The fitting of low-loss moulded 

bushes extends up to the 5 kV. working range; whilst up to 
20 kV., high-grade porcelain insulators, and the unique method 
of case seaming, ensure a completely hermetic seal. Internal 
construction follows the well-proved T.C.C. technique of 
winding non-inductively two or more layers of paper 
dielectric to each layer of solid aluminium foil, all petroleum 
jelly or oil impregnated under vacuum. 


TROPICAL PAPER CONDENSERS 


THE TELEGRAPH CONDENSER CO. LTD - RADIO DIVISION - LONDON - W.3 : Tel: Acorn 0061 (9 lines) 
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TROPICAL TESTS IN MULTICORE RESEARCH LABORATORIES PROVE 


No corrosion after the 
equivalent of 25 years exposure 


ERSIN MULTICORE SOLDERED RADIO 
OPERATES NORMALLY AFTER a 
SEVERE HUMIDITY AND 

TEMPERATURE TESTS 


conditions, or more than 2§ years’ exposure 
TESTS FOR OVERSEAS TECHNICIANS. — in Europe or U.S.A, 


rare technicia overseas have asked for §OLDERED JOINTS FREE FROM CORROSION. 

Despite the extreme conditions of temperature 
and humidity to which the chassis was sub- 
jected, tests showed that after connection of 
a loudspeaker and batteries it operated nor- 
mally. After careful examination, all Ersin 
HIGH TEMPERATURE CYCLE. The chassis Multicore Soldered joints were found to be 
completely free from corrosion or fungus 
growth. 


further proof tha at the flux residue from Ersin 
Multicore Solder is entirely non-corrosive 

Accordingly, Multicore Research Laboratories 
recently carried out a test on an Ersin Multicore 


} R 
yidere 


i Roberts Portable Radio chassis. 


was subjected to a temperature cycle of 
108-118 F, dew being deposited as the 
temperature fell, and evaporated as it rose. 
The cycle was repeated at 40 minute intervals, 
for a period ounnen ‘nt to a year’s external 
exposure at r§° hotter than the normal peak he ‘ hat 1 they use only 
summer temperature in the Yangtse Valley, / fultic older, the Finest Cored Solder 
considered to be the world’s worst climatic | 


y of 


quality of the 


Catalogue Alloy 


nes rite we “eres” | Epsin Multicore Solder 
etal aeae| 7 oe The Sine Coud felda in the old 


Cc 14016 40 60 MULTICORE SOLDERS LTD., MELLIER HOUSE, ALEEMARLE ST., LONDON. W.1 * REGent 1411 


